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ABSTRACT 
 
This study investigates adolescents’ relationships with food and other community 
and household members’ perceptions of youth and their food consumption to understand 
the multifactorial dynamic processes which create nutritional outcomes among urban 
and rural youth in central Tanzania.  Youth are an important and demographically large 
population in developing countries.  The identities created during this distinct stage of 
cultural production can be reflected in youths’ food consumption and relationships with 
food.  Nutrition likely affects how youth transition through a variety of states, including 
their growth and development stages, primary to secondary to higher education, child to 
parent, or unemployed to employed.  Food and nutrition are in transition in many 
developing countries such as Tanzania.  Here, many adolescents experience 
undernutrition, in addition to increasing access to low-nutrient, high-calorie foods and 
increased risk for overweight and obesity during their lifespan.  Little data exists in these 
contexts regarding food security, food consumption and nutritional outcomes.   
This study utilizes a biocultural approach which constructs adolescence as a 
socially distinct and culturally variable period between childhood and adulthood with 
unique roles and responsibilities.  This framework draws upon political economy theory, 
with influences from political ecology, evolutionary theory and an adaptive perspective to 
investigate youths’ relationships with food within the larger context of their lives, 
households and communities.  This study explores the ways that gender, poverty and 
x 
 
locality affect youth and their relationships with food through qualitative and quantitative 
methodology.   
A mixed-methods approach is used at two field sites in central Tanzania: rural 
Haydom Ward and urban Singida Municipality.  Methods employed in this study include 
semi-structured interviews, pile sorts, focus groups, a quantitative survey, food 
frequency questionnaire, anthropometry, and participant observation.  Qualitative data 
help to gain an in-depth understanding of adolescent health and nutrition in urban and 
rural areas of Tanzania, and provide a foundation for a quantitative survey, which aims 
to provide an overview of adolescent food consumption, nutritional status, and health-
related behaviors on a larger scale.     
Youth food consumption and nutrition in central Tanzania is imbedded within a 
web of social, biological and environmental processes and influenced by gender, 
population density, school enrollment, household structure and poverty.  Food security 
risks and consumption patterns vary by field site, where seasonality and drought 
negatively impact rural adolescents’ health and food consumption patterns, while lack of 
money and increased food cost affect urban adolescents more.  Boys are especially 
vulnerable; they report consuming less food and exhibit poorer nutritional status than 
girls.   
 School attendance offers unique challenges to food consumption.  Urban schools 
do not offer breakfast or lunch, so most students go the entire day without a meal.  In 
rural areas, schools may provide food through mandatory ‘contributions’ required for 
student enrollment, but these enrollment requirements can act as a barrier for poorer 
households.  Additionally, rural schools are often far from students’ homes, forcing many 
to live at the school in rented poor-quality shacks far from markets and potable water 
sources.   
xi 
 
Parents and other community members view adolescents as essential members 
of the household who perform important tasks in the household and community.  They 
also construct youth as problematic, and link food insecurity to culturally problematic 
behaviors where food insecurity leads adolescents to migrate to larger urban areas.  
Here, they may experience extreme poverty, engage in transactional sex, and abuse 
alcohol and drugs.  Adolescent food consumption is imbedded within multifactorial 
challenges related to education, globalization, and household and community 
relationships.  Strategies to address adolescent health or livelihood issues in Tanzania 
and elsewhere must engage a holistic approach where all aspects of adolescents’ lives 
are considered. 
1 
 
 
 
 
CHAPTER 1:  
CREATING AN UNDERSTANDING OF ADOLESCENT FOOD CONSUMPTION 
IN CENTRAL TANZANIA 
 
The goal of this study is to investigate adolescents’ relationships with food and 
nutrition and other community and household members’ perceptions of adolescents and 
their food consumption and nutrition.  This study was conducted in rural Mbulu District, 
specifically the village of Haydom and the surrounding area, and Singida Municipality in 
north-central Tanzania (see Figure 1.1).  In this area, most nutritional studies and 
policies have focused on young children or pregnant women, neglecting adolescents 
and males. However, the few studies that have investigated adolescent food 
consumption in developing countries indicate that adolescents consume food differently 
than other demographic groups (Hadley, Lindstrom, Tessema, et al. 2008; Cordeiro and 
Levinson 2004; Kurz 1996; Cameron, Gordon-Larsen, and Wrchota 1994; Standing 
Committee on Nutrition 2006).  Adults and adolescents were included in this study to 
understand how social relationships, political economy and access to resources in the 
community and household mediate food consumption and nutritional status of people in 
this life stage. This study investigates how adolescents consume food, factors impacting 
their nutritional status and maturation, and how these factors are conceptualized in 
north-central Tanzania.  By understanding the cultural, political and economic processes 
within communities which impact the ability to achieve adolescent goals related to food 
consumption and adolescents’ nutritional outcomes, actionable policies and effective 
programs can be created to improve adolescents’ nutritional status. 
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Figure 1.1: Map of Tanzania.  The two field sites of this study are shown. 
 
The research question addressed in this study is: How is adolescent food 
consumption and nutrition constructed by adolescents, parents of adolescents, 
and other community members in urban and rural areas of Tanzania? In this study, 
the concept of nutrition encompasses micro and macronutrient intake, and the effect of 
food consumption on growth and body composition (Himmelgreen 2002; McGarvey 
2009).  A mixed-methods approach is used to address this question through a biocultural 
framework to investigate how adolescents conceptualize food and nutrition within the 
larger context of their lives and the lives of those in their households and communities 
(Tashakkori and Teddlie 2003).  This framework draws on political economy theory and 
an adaptive perspective with influence from life history and evolutionary theory.  
Disparities created through social processes and how these disparities are expressed in 
health are highlighted in this framework.  This orientation is particularly useful in 
examining groups such as adolescents who are transitioning in their social roles. Global 
Singi
Mbulu District (Haydom area) 
Singida Municipality 
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processes, local realities and history are important to understanding the dialectical 
relationships between culture and biology in low resource settings such as the study 
sites where disparities in power are prevalent and manifest in health (Goodman and 
Leatherman 1998; Roseberry 1988). Through qualitative and quantitative methodology, 
this study explores the social structural issues of gender, poverty and food availability 
affecting youth and their nutritional status. Understanding the effect of political-economic 
processes and disparities in access to resources on health and nutritional status is 
essential to creating a holistic picture of food consumption at the study sites (Pelto and 
Pelto 1997). This understanding can then be used to delineate pathways which work 
within and support existing social and community organizational structures to improve 
nutrition among a potentially marginalized group.  Although political economic 
perspectives are very important in creating health, in regions of seasonal food scarcity, 
environmental processes are important to consider.  Political ecology of health more fully 
explores the impact of environment and its relationships with access to resources.   
To assess anthropometric data and link nutritional outcomes to political economic 
processes, an adaptive perspective is incorporated. By assessing biological responses 
to food consumption patterns as created by the social and physical environment, a better 
understanding of growth rates of adolescents and physical maturity can be created 
(Himmelgreen and Crooks 2005; Cameron 2007).  Chronic undernutrition, adaptations 
and the ability or inability to cope at current or future points in the life course are 
important factors in health and disease prevention.  In addition, nutritional outcomes may 
vary by access to resources, so nutritional status can also demonstrate the effects of 
political economic and ecological forces, especially in a highly seasonal area, such as 
north-central Tanzania (Counihan 1999; Sellen 2000).   
This study stems from a biocultural perspective, which addresses both culture 
and biology.  Various terms have been used to indicate the biological and socially 
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constructed period between childhood and adulthood.  The term “adolescence” has been 
used to indicate notions of growth and transition, and relates this stage to childhood and 
adulthood.  “Youth,” on the other hand, has been used to connote identity rather than 
trajectory (Bucholtz 2002).  These terms will be used interchangeably in this work with 
the understanding that biological and social process during this time period may function 
independently, or be related in complex and dynamic ways.   
To answer the research question through the theoretical framework outlined, the 
four aims of this study are to: 
1. Identify trends in perceptions of food and nutrition and how food consumption 
relates to other domains such as health, school and work that exist between 
genders and urban and rural areas of Tanzania. 
2. Assess how the larger community views adolescent food consumption and 
the structural limitations households face maintaining adequate nutrition of all 
members. 
3. Describe the nutritional status of adolescents living in the study sites and 
surrounding areas. 
4. Define strategies to effectively and efficiently enhance adolescent food 
consumption. 
Through these aims, a diverse picture of adolescent health and nutrition is created that 
is influenced by gender, population density, school enrollment, household structure, and 
poverty.  According to a Kiswahili proverb, adolescence is an ocean (vijana ni baharini). 
This is certainly true in central Tanzania.  Youth are a mirror of the community.  If youth 
suffer, the community suffers.  Youth are a vast, dynamic group, and the community 
depends on them for cultural and economic production.  This sentiment is truer now than 
ever before.  Half the population in Tanzania is under the age of 25 (UNICEF 2010), and 
this generation has experience globalization and culture change to an extreme 
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unfathomable a generation before them.  This change affects youth health and food 
consumption in unique and locally specific ways.  Any attempt to improve their health, 
food security, or economic status will ripple through the rest of their household, 
community and Tanzania at large.   
The data illustrate several issues important to effectively improving adolescent 
food consumption, health and nutrition.  First, the period of time constructed as 
‘adolescence’ is diverse, and based on a combination of factors, such as age, 
maturation, school enrollment, fecundity, and marriage status.  Also, urban and rural life 
is very different, not only in school-based access to food, but also in how adolescents 
address food needs and the foods they consume.  Next, there is a lack of relationship 
recognized by adolescents between food and health.  Youth do not exhibit a coherent 
understanding of the nutritional content of foods, and what specific nutritional factors 
such as protein and vitamins do for the body.  No data exists regarding adult men’s 
constructions of food consumption, but adult women appear to have a relatively 
consistent schema of food based on biomedical and cultural influences (Block 2007).  
Additionally, both adolescents and parents make a link between food security and 
morality.  In their view, lack of food drives people to do desperate, ‘morally problematic’ 
things, like prostitution, begging and drinking.  Gender impacts this relationship; data 
from Haydom and Singida show that girls have better nutritional status due to many 
factors, but in some cases, may have to sacrifice other aspects of health, such as sexual 
health, to achieve food security.  Additionally, boys may have more access to higher 
status foods available outside of the home, but sacrifice food security and diet quality for 
freedom and lack of supervision.  Food security and consumption are interrelated with 
other health issues such as sexual and mental health, as well as education and 
livelihood opportunities.  In order to achieve higher levels of education, man rural youth 
must move to student ghettos, which lack supervision, food and water resources, and 
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further impoverish youth through high rental costs.  Multifactorial and locally specific 
programming is necessary to effectively improve youth health and nutrition in central 
Tanzania. 
 
Importance of Adolescent Health 
Adolescence is a critical time in the life cycle. Today, there are more than 1.5 
billion people between the ages of 10 and 25 years, more than have ever populated the 
earth (World Health Organization 2009; United Nations Population Fund 2008).  This is 
an especially vulnerable population, as more than half of young people live on less than 
US$2 per day (United Nations Population Fund 2010).  Nutrition is important to growth 
and maturation, and overall health during adolescence and throughout the life course.  
From an evolutionary perspective, poor nutrition during adolescence can negatively 
impact reproductive health, and from an adaptive perspective, it can lead to non-
adaptive accommodations such as reduced stature and cognitive capacity (Neubauer, 
Gunz, and Hublin 2010; Walker et al. 2006; Nelson 1996).  A recent study in Canada 
reiterated that children and adolescents, especially girls, who experience hunger in their 
lives exhibit poorer general health throughout their lifespan (Kirkpatrick, McIntyre, and 
Potestio 2010).  
Intense growth occurs during adolescence, where individuals can gain 15% of 
their total height and 50% of their adult weight (SCN 2006). Poor nutrition during 
adolescence can lead to a trajectory of diminished health outcomes during adulthood 
and in the next generation (Cameron and Demerath 2002). For example, undernutrition 
in pregnant young women has been shown to lead to nutrient partitioning benefitting the 
mother at the expense of the infant (King 2003). It can also affect work capacity and 
cognitive functioning (Nelson 1996).  Despite their numerical size, little information exists 
on youth food and nutrition from an anthropological perspective, especially in developing 
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countries (Hadley et al. 2009). These topics are important to understand, however, 
because nutrition likely affects how youth transition through a variety of states, including 
primary to secondary to higher education, child to parent, or unemployed to employed.   
Adolescence is a time of biological, cultural and economic transition, and 
diversified by age, sex, socio-economic status, education level, household factors, 
residence and migration.  Social roles and identities change during adolescence; these 
changes may be reflected in food consumption. How adolescents navigate this time in 
life, and the choices they make are highly dependent on household structure, culture, 
and gender.  Studies investigating adolescent nutrition both globally and in Tanzania 
indicate that adolescents food consumption varied by location, gender, and access to 
resources, and is different than other demographic groups (Hadley, Lindstrom, 
Tessema, et al. 2008; Cordeiro and Levinson 2004; Kurz 1996; Cameron, Gordon-
Larsen, and Wrchota 1994; Standing Committee on Nutrition 2006).  It is essential to 
understand local constructions of food consumption because social roles and 
relationships are created and maintained through food, as are group membership and 
identity (Mintz and Du Bois 2002).  Additionally, social allocation of food is mediated 
through domains such as age, gender, social position, and class (Weismantel 1989). 
Focusing on adolescence offers an opportunity to break intergenerational cycles of poor 
nutrition as people transition from childhood to adulthood, and people may enter their 
reproductive and work life spans (Resnik and Bowes 2007; Woodruff and Duffield 2002). 
However, the cultural diversity of those transitioning from childhood to adulthood makes 
adolescents a neglected, understudied and hard-to-reach demographic (SCN 2006). 
 
Food and Nutrition in Anthropology 
Food is unique among material culture as it is essential to human survival yet it is 
also used as a form of communication that creates identity and one’s place in society 
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(Anderson 2005).  Food can reflect distinct social groups as well as create bonds of 
social alliance (Meggs 1988).  Constructions of food consumption are culturally relative 
and once created can provide concreteness to social domains and categories (Mintz and 
Du Bois 2002; Wilk 1999).  An examination of these constructions can lead to a better 
understanding of relationships of power among groups. Additionally, food is a mode of 
communication; its attributes are ordered into a complex system that conveys meaning 
about the world and social events.  This system parallels and is connected to other 
systems to form the cultural structure of a community, as food is one of the many ways 
that people create identity (Counihan 1999).  From an applied perspective, 
understanding how identities shift between actors as they negotiate their roles and how 
these identities are related to their food consumption can be used to aid in effectively 
improving nutritional status based on local categories and meanings, and eliminating 
external categorizations made by top-down nutritional policy (MacClancy 2003).   
Food is used as a way to mark separation in cultural roles as well as solidarity 
(Anderson 2005).  According the Mintz and Du Bois (2002), food is “material and 
symbolic, which marks the prevailing sexual division of labor, social class or ethnic 
identity” (pg 225).  This is very true in central Tanzania, and food is used agentively to 
identify with modernity and globalization, tradition, and wealth (or lack thereof).  Food as 
a symbol can and is often used to differentiate age group membership. For example, the 
Massa of Chad conduct guru, a status enhancing institution where men become warriors 
through seclusion with their cattle.  Gurna (those who conduct guru) consume large 
quantities of food, up to 13,000 kilocalories a day.  Guru is conducted during the lean 
season, resulting in large differences in nutritional status between gurna and other 
villagers.  Cultural constructions do not strongly link this practice to food consumption 
because a large majority of calories is consumed in the form of milk, which is not thought 
of as a food in Massa culture (de Garine 1996).  However, throughout the year, gurna 
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maintain higher body weight and fat mass as well.  Among the Chagga of Northern 
Tanzania, traditional marriage preparation during a girl’s adolescence includes seclusion 
in her maternal grandmother’s house.  During this time, she is given a special diet to 
fatten her for marriage.  She also receives lessons in her future roles as a wife and 
mother.  However, due to changes in food and economic systems, this intergenerational 
relationship is changing and losing its traditional food consumption aspect and resulting 
nutrition outcomes (Nyambedha 2008). Subsequently, after marriage and first 
conception, three feasts are traditionally held to educate the couple on child rearing and 
reproduction, bless the mother and child, and celebrate the impending birth (Raum 
1939). These examples illustrate how food is symbolically distributed and how that 
distribution has real consequences in the health and nutritional status of community 
members.    
Consumption is not the only way that food functions as a marker of the lifespan. 
Among matrilineal societies in many parts of East Africa, food and access to its 
production and preparation are frequently gained through initiation rites, where although 
the girl does not leave her natal household, her assumption of food-related adult 
household roles mark her availability for marriage (Ntukula 1994). Although not formally 
related to cultural traditions such as marriage availability, data from this study illustrated 
that access to food through food preparation responsibilities increased girls’ knowledge 
of their own food consumption as well as their nutritional status.  Additionally, household 
income distribution may be affected by gendered food economic systems. Beer is an 
important income generator for young Samburu women in Kenya. Beer is a high status 
item that is categorized as ‘food’ among the Samburu, and is used an identity marker 
among community elders. Although elders are highly respected, they may be calorically 
deficient. The product provides elders with a socially acceptable way to supplement food 
consumption while providing younger women with income. Redistribution of wealth 
10 
 
between younger women and elders through the cultural construction of beer 
consumption provides a way for both groups to benefit (Holtzman 2001).  A similar 
process appears to be resent in rural central Tanzania, where alcohol brewing is 
relatively common among adult women.  Elders, as well as younger adult men and some 
women in the villages purchase this alcohol, providing village women a rare opportunity 
for monetary income.  
Additionally, food can be a way to access symbolism outside of the household or 
community and identify with larger global processes. This is especially important for the 
study of food among adolescents who are in the process of creating identity and shifting 
between social roles (Durham 2004). Constructions of ‘traditional’ and ‘modern’ food are 
important analytical tools for understanding inter-generational culture change related to 
food, as illustrated by Watson’s analysis of McDonald’s in Asia. Adolescents create 
identity through new food choices; however, large international trends are localized and 
reinterpreted as well (Watson 2006; Holtzman 2006). In central Tanzania, especially in 
the rural Haydom area, traditional foods such as wild greens are considered unhealthy 
and low status by adolescents, whereas Western imports such as Coca-Cola are highly 
desirable.   
Food lies at the nexus of biology and culture, impacting susceptibility to disease, 
reproduction and growth, while simultaneously creating identity and reflecting social 
structures and power relationships imbedded in gender, class, ethnicity and age 
(Neumark-Sztainer et al. 1998; Mazur, Marquis, and Jensen 2003). The complex 
relationship between food and the lived experience is particularly salient in the study of 
adolescence and youth. This is a highly transitional yet autonomous time in the life 
course where growth and maturation require large nutritional inputs while at the same 
time social identity is formed and new social roles are adopted. These new roles bring 
autonomy, independence and new dimensions of power, all of which are exercised 
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through relationships with food. This analysis builds upon the current anthropological 
understanding of adolescence and food consumption and food allocation within 
households to understand adolescent food consumption at two field sites in Tanzania.  
There is a specific focus on the various ways that political, economic, social and cultural 
scripts are utilized to create adolescent food consumption practices and health 
behaviors in urban and rural settings.   
 
Anthropology and Adolescence 
In anthropology, and even more so in other disciplines, adolescence has 
traditionally been constructed as period of training for adulthood.  However, this 
perspective has been criticized as being based on Western industrialization (Schlegel 
1995).  While a socially distinct period between childhood and adulthood is seen in the 
vast majority of societies in the world, and even among several species of non-human 
primates, social relationships informed by age are diverse, and intertwined with gender, 
maturation, socioeconomic status, education and other social factors and roles.  An 
extended period of subfecundity and intense growth and fat deposition is a uniquely 
human life history pattern.  No other primate exhibits this exaggerated and late growth 
spurt (Gluckman and Hanson 2006; Leigh 1996).  This pattern is then overlaid by 
culture, where significant social learning occurs during this time as well.  This biological 
reality then becomes a diversely interpreted cultural construction.  The structures and 
activities that define adolescent life are culturally variable and may be expressed very 
differently depending on the situation (Bucholtz 2002; Durham 2004).  An 
anthropological approach to adolescence, as used in this study, defines it not only as a 
time of preparation for adulthood, but also as a contributing part of the larger social 
system with unique roles and responsibilities (Schlegel 1995). To effectively reorganize 
social roles, families, households and communities must both respond to and anticipate 
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social and biological changes through cultural frameworks.  Roles associated with 
adolescence are also constantly shifting, especially in developing regions, due to 
globalization, capitalism, and demographic transitions (Burton 1997; Condon 1990; 
White 1995).  Youth has been discussed, most notably by Victor Turner as a liminal 
state between childhood and adulthood.  Turner describes ‘liminality’ as ‘betwixt and 
between’ the roles and positions defined by culture (Turner 2002, pg 359).  In Turner’s 
view, adolescence is defined in adult terms and marked by adult-led rites of passage 
(Bucholtz 2002; Barry 2005).  While modern theorists and researchers have moved 
away from defining this period as an in between stage, existing only in relationship to 
other life stages, adolescence continues to be constructed as dynamic and changing, yet 
distinct period of time.  It is apparent that ‘adolescence’ is a unique, independent social 
construction in central Tanzania.  However, the concept of ‘liminality’ is useful here to 
understand how parents, youth and other stakeholders define and navigate relationships 
within this period.   
Recent trends within the discipline of anthropology, preceded by similar 
movements in sociology, have begun to situate youth as a distinct stage of cultural 
production.  This research is based on practice theory and the production of identity and 
social structure, and has turned away from the culture concept which has been 
problematized elsewhere (see Abu-Lughod 1991; Brightman 1995; Clifford 1992). These 
studies have investigated how labels applied to youth are constantly shifting, and may 
vary within the same individual depending on the situation.  For example, a 
preadolescent may be charged as an adult in the American legal system, where a 
person in their late teens may be labeled as a child when discussing labor (Gailey 1999).  
In addition, social roles and labels may determine appropriate sexuality and health 
maintenance activities among youth of the same age (West 1999).  These situational 
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shifts in definition of ‘youth’ create liminality in this distinct stage of cultural production in 
many areas.  
While adolescence has become an increasing focus of investigation, the large 
majority of anthropological research on adolescent nutrition is primarily biomedically 
based, where biocultural adaptive or life history approaches have investigated the 
nutritional outcomes of demographic transitions. This research has illustrated the 
changing nutritional problems facing adolescents; the predominant global trend is toward 
less morbidity caused by undernutrition, and more by overnutrition and lack of physical 
activity (Schneider 2000), although pockets of severe undernutrition continue to exist, 
such as in central Tanzania.  Some studies have demonstrated that habits and 
motivations for eating among adolescents are different from adults (Shaw 1998; Crist et 
al. 1998; Wahl 1999; Neumark-Sztainer et al. 2002; Perl et al. 1998), however, these 
studies have largely failed to investigate the ways that power, autonomy and identity that 
are exercised by youth in their relationships with food and its consumption. Studies that 
do investigate these issues have generally come from public health, nutrition and health 
education departments (Contento et al. 2006; Bassett, Chapman, and Beagan 2007; 
Story, Neumark-Sztainer, and French 2002; Bauer, Yang, and Austin 2004; Rasmussen 
et al. 2006; Evans et al. 2006). Although informative, little attention is paid to 
constructions of food from the emic perspective, and the local, regional, national and 
global flows which influence and change food constructions and consumption patterns. 
These studies of adolescent constructions of food have been based almost exclusively 
in Western countries, and have had less engagement with programming and policy 
creation or evaluation than biocultural studies of adolescent food consumption and 
nutritional status.  
In a recent critique of adolescent nutrition policy, Wills et al. criticize adult-led 
policy agendas for conceptualizing adolescents as ‘future becomings’ and prioritizing the 
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views and health outcomes of the adults they will become rather than the people they 
are now. These authors also state that policy rhetoric frequently emphasizes youth 
participation; unfortunately, this goal is rarely realized (Wills et al. 2008). Research in 
Great Brittan has shown how youth use food to create identity while transitioning to new 
social contexts. Youth simultaneously desire to differentiate themselves from the food 
practices of their families by consuming new and different foods or adopting new diets 
such as vegetarianism, as well as maintain familial bonds through nostalgia for certain 
foods (Wills 2005). This important research highlights the need to understand the 
multiple conceptualizations of food which influence daily consumption practices of 
adolescents. This type of research is especially important in non-Western settings where 
food assumptions and constructions of life stages are diverse and changing.  In addition, 
a biocultural approach could help to understand the impact of youths’ identity creation on 
health and nutrition outcomes.  This study seeks to understand local, emic constructions 
of adolescence or youth constructed as a distinct and integral part of the lifespan, and 
how culturally and economically defined roles impact food consumption, perceptions of 
food, nutrition outcomes and health risk behaviors.  Ultimately, this analysis can then be 
used to create strategies for attaining what adolescents (and the international health 
community) define as adequate and desirable food intake. 
 
Adolescents and Food Allocation 
Very little research, especially in the field of anthropology, has focused on 
adolescent nutrition in the context of the household. For example, a review of literature 
regarding household resource allocation reported that no study discussed specifically 
addressed adolescent nutritional status, access to education, or involvement in wage, 
household, or farm-based labor.  The analysis still concluded that girls’ education and 
programs for improving adolescents’ nutritional status are necessary to improving 
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women’s status and household resource distribution (Quisumbing 2003). This lack of 
research may in part be due to the challenges associated with studying eating patterns 
of adolescents in respect to household food allocation.  Food allocation is frequently 
assessed through proxy reports, usually made by the mother or head of household 
(Haddad et al. 1996).These reports have been shown to be inaccurate when households 
eat out of a communal pot (Gittelsohn et al. 1994), as is common in Tanzania, and when 
meals are eaten outside of the home (Hadley, Lindstrom, Tessema, et al. 2008). Eating 
away from home is common among adolescents. For example, a study of American 
adolescents and young adults found that more calories were consumed outside of the 
home than in the household (Nielsen, Siega-Riz, and Popkin 2002). Rates of eating 
outside of the home among adolescents are also increasing in developing countries 
(Prentice 2006). This trend is supported by data from Haydom and Singida, where eating 
outside of the home is especially common for boys who have more resources and fewer 
household responsibilities than girls.  Foods consumed outside the household include 
peanuts, chips, fried bread, and often beer and alcohol.   
Another issue with investigations of household food allocation and adolescence 
is a lack of definition of the term ‘youth’ or ‘adolescence’.  Studies that do include 
adolescents as members of households often do not adequately define this period in the 
lifespan, or do not differentiate between adolescents and adults (Chaudry 1983; Haddad 
et al. 1996).  Additionally, researchers usually do not explain if definitions of 
youth/adolescence are biologically based, or informed by emic or etic cultural 
constructions of age-based periods of the lifespan, which has been highlighted 
elsewhere as a major limitation of research among youth (Bucholtz 2002).  In many 
places, such as central Tanzania, this is an artificial distinction where cultural definitions 
of the time between childhood and adulthood are based on an interrelated set of 
biological, cultural, and structural factors.  In the past, the studies that have included 
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youth as a category have been relatively limited in scope, leaving many possibly 
influential factors uninvestigated (Aligaen and Florencio 1980; Engle and Nieves 1993; 
Haddad, Hoddinott, and Alderman 1999).  Recently, Hadley and others have begun to 
focus on adolescence in regard to household food allocation and food security from an 
anthropological perspective (Hadley, Lindstrom, Tessema, et al. 2008). These studies 
are preliminary, and more research is necessary to understand the complex 
relationships among social roles, identity, food security and health of adolescents in 
diverse field sites.  My research in central Tanzania adds to this small body of 
knowledge through investigating adolescent food and nutrition in urban and rural areas 
of East Africa, something that has previously gone without investigation.  The first aim of 
this study is to explore the multidimensional processes and cultural domains which 
influence youth food consumption. 
Studies that have focused on adolescent malnutrition both globally and in 
Tanzania show that the prevalence of undernutrition is higher in males than in females 
and that males exhibit less and slower catch-up growth than females (Cordeiro and 
Levinson 2004; Kurz 1996; Cameron, Gordon-Larsen, and Wrchota 1994; Standing 
Committee on Nutrition 2006).  However, puberty and maturation make anthropometric 
data difficult to evaluate during adolescence (Kurz and Johnson-Welch 1994).  Only 
height-for-age and Body Mass Index (BMI)-for age reference standards are 
internationally available, and these are highly dependent on maturation rates, which vary 
based on food consumption patterns over the lifespan.  The relationship between food 
consumption and growth and accommodation is poorly understood, and complex 
interactions exist between past and current nutrition, activity levels, culture and puberty 
and maturation rates. For example, a cross-sectional study of seven to 18 year-olds in 
Tanzania found significant interaction between age and sex, where weight-for-height and 
height-for-age z-scores declined for both sexes from age seven to age twelve.  However, 
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girls began a compensatory growth spurt at age 12, increasing their z-scores and 
indicating better nutritional health than boys at this age until late adolescence.  At the 
age of 16 however, boys began catching up.  Data were not collected among individuals 
older than 18, so this study did not report if final anthropometric nutritional status 
achieved was similar between sexes.  This research indicates that differences in 
maturational rates rather than (or in addition to) food intake may be a major reason for 
differences in anthropometric nutritional status in adolescence (Lwambo et al. 2000).  
The third aim of this study helps to investigate how cultural, political, and economic 
processes affecting food consumption are written on the bodies of adolescents and how 
processes of maturation and growth impact food consumption needs and nutritional 
status in the Haydom and Singida areas through anthropometry.  An anthropological 
approach based on the dialectical relationship between the body and political, cultural, 
and economic processes is used to understand how food allocation in households is 
impacted by household members’ cultural constructions of social roles, foods present in 
the household, and youths’ motivations and patterns for accessing food both within and 
outside the household.  Household food security and the food security of its members is 
complex and based on relationships of power, community-level factors, poverty, gender, 
class, education, social capital and access to resources. These relationships are not 
static, and as cultural, political, and economic factors change, so too do adolescents 
relationships to food and their households (Hadley et al. 2009). Aim two of this study 
attempts to understand the dynamic processes at the household and community levels 
that affect adolescent nutrition and household food allocation. The data from the 
Haydom and Singida areas of Tanzania show that gendered food allocation occurs at 
the household level among adults and children, along with the allocation of other 
resources such as money for school tuition fees and social support.  At these field sites, 
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these practices seem to benefit girls more than boys, as girls exhibit higher BMI-for-age, 
school attendance rates, and exam pass rates (Ministry of Education and Culture 1994).   
 
Current Policy and Health Improvement Initiatives 
Currently, there is great impetus for improving global nutrition through public 
health policy and programs, and many policies specifically cite adolescents as an at-risk 
group that should be targeted to ensure adequate nutritional status throughout the 
lifespan, and particularly during a woman’s reproductive lifespan (ACC/SCN 1990, 1992, 
2000; World Food Programme 1997; World Health Organization: South-East Asia 
Region and Western Pacific Region 2004).  In Tanzania there have been many nutrition 
assistance programs, which have largely focused on micronutrient supplementation or 
have been integrated with other issues such as agricultural improvement or reproductive 
health.  However, utilization rates of such programs have been very low among 
adolescents (Krüger and Olsen 2003; Schellenberg et al. 2003). Various actors have 
been involved in nutrition programming including the Tanzanian government at all levels, 
a wide range of UN agencies, the World Bank and numerous non-governmental 
organizations (NGOs) (Iannotti and Gillespie 2002; Helen Keller International 2006). The 
Tanzania Assistance Strategy emphasizes a horizontal approach to health promotion 
which is multi-sectorial and crosscuts multiple domains where health education and 
preventative care is central (United Republic of Tanzania 2000).  In addition, the 
Tanzanian National Health policy identifies adolescents as a nutritionally vulnerable 
group (Ministry of Health 2003).  The current strategy, however, is to make existing 
health services more adolescent-friendly, rather than tailoring services specifically to this 
population (Brown 2007).  The fourth aim of this study explores how to create culturally 
appropriate programming to effectively reach all community members who influence 
adolescent nutrition at the research sites. From a political-economic perspective, this 
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would include strategies to address the structural constraints of households, community 
institutions, and adolescents themselves to achieving culturally and biomedically 
appropriate food consumption practices. 
Adolescence has been a policy focus in Tanzania, and these policies generally 
recognize adolescents as a unique and diverse group.  This focus is relatively unique in 
the region.  Tanzania is a WHO focus country for adolescent health and has enjoyed 
fund and technical assistance to develop youth policy.  The Ministries of Health, 
Education, and Labor, Employment and Youth Development have constructed broad, 
multi-sectorial policies which directly target, or impact adolescents in some way. 
However, these policies are largely unfunded and have made little impact on food 
security, health, or health education of adolescents or their households at either of the 
field sites in this study.  Additionally, many policies approach issues vertically, where one 
problem is defined and addressed individually, rather than through an approach which 
focuses on multiple health issues, multiple determining factors and/or multiple 
demographic groups.  Finally, when a cross-sectorial or cross-ministerial approach is 
outlined, the mechanisms for cooperation and sharing of resources do not exist, so goals 
of cooperation are not achieved.  Very little research has been conducted to evaluate the 
impact of policy directed at ameliorating problems associated with adolescent nutritional 
status at the individual, household or community level.   
 
Study Aims and Methods 
This study views adolescence from an anthropological perspective, as a unique, 
autonomous and socially constructed life stage in addition to a biological reality, and 
aims to provide insight into how public health, education and labor policy can be 
effectively implemented to improve the nutrition of people as adolescents, their future 
adult selves and the nutrition of the next generation.  ‘Social construction is a broadly 
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used term, usually used to challenge the inevitability of a concept.  It is arguable a 
buzzword, and often not explicitly or critically defined.  In this study, I am using the term 
to mean ideas that exist within matrices of social settings.  These matrices are 
economic, historic, material, political, cultural, geographic, and a multitude of other 
classifications (Hacking 1999).  This study begins to understand the social construction 
of youth food consumption in central Tanzania.  Due to the diverse and dynamic nature 
of social and environmental influences on this concept, this study merely aims to begin 
the dialogue.  It is not now, nor could ever hope to be, an exhaustive analysis of youth 
and food in Tanzania as a social construction.  I hope to begin to describe the socializing 
environment of youth, and unique characteristics that distinguish this generation and the 
processes and forces that lead to the modern definition of youth and how, in turn, youth 
relate to and access food resources (Marada 2004).  The information collected in this 
study is also timely because the social experience of adolescence is constantly shifting, 
especially in developing regions, due to globalization, capitalism, and demographic 
transitions, all of which may impact diet and the policy and programming measures 
necessary to effectively improve adolescent nutrition (Burton 1997; Condon 1990; White 
1995). 
This study has the potential to add to anthropology’s understanding of adolescent 
food consumption and nutrition, as it investigates the social construction of adolescence 
and food consumption during this time of the lifespan through a biocultural framework to 
understand the structural constraints that adolescents and their households face in their 
attempts to achieve nutritional goals, and how these factors affect adolescents’ 
nutritional status. It will help to advance biocultural models of food consumption and 
health outcomes among adolescents, an understudied population. 
The four aims of this study are to: 
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1. Identify trends in perceptions of food and nutrition and how food consumption 
relates to other domains such as health, school and work that exist between 
genders and urban and rural areas of Tanzania. 
2. Assess how the larger community views adolescent food consumption and 
the structural limitations households face maintaining adequate nutrition of all 
members. 
3. Describe the nutritional status of adolescents living in the study sites and 
surrounding areas. 
4. Define strategies to effectively and efficiently enhance adolescent food 
consumption. 
Table 1.1 presents the methods used to address to address each aim.  Adults 
and adolescents are included to understand how social relationships and power in the 
community and household mediate food consumption and nutritional status of people in 
this life stage.  
 
Table 1.1: Aims and methods 
Aim Methods 
1 Participant observation, key informant interviews, 
semi-structured interviews, pile sort exercises, 
quantitative survey, food frequency questionnaire 
2 Key informant interviews, focus groups, participant 
observation 
3 Anthropometry, food frequency questionnaire, 24-
hour food recall 
4 Archival research, key informant interviews, 
participant observation  
  
An ethnographic mixed methods approach was used to understand multiple 
stakeholders’ perceptions of adolescence and adolescent food consumption in two areas 
of Tanzania and at the national level (Tashakkori and Teddlie 2003).  Participant 
observation conducted at households, health facilities, schools and public spaces 
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formed the base of this study’s methodology and informed all other methods.  Semi-
structured interviews which included a 24-hour food recall and pile sort exercises were 
conducted to understand how adolescents conceptualize nutrition, their constructions of 
the meaning associated with types of food, and how their daily activities impact their 
food consumption.  Focus groups and semi-structured interviews were held with parents 
to assess their perspectives of adolescence, and their understanding of food 
consumption patterns of members of their households.  A quantitative survey developed 
through grounded theory was then implemented with adolescents to assess issues 
associated with food, nutrition and health on a larger scale.  This tool included a food 
frequency questionnaire and anthropometric measures.  Finally, key informant interviews 
and a focus group were held with local healthcare workers, school workers, and 
healthcare administrators in Haydom and Singida.  At the district and regional levels, 
semi-structured interviews were held with policy makers and implementers in the fields 
of health and education.  National level policy makers and other actors involved in 
adolescent issues in Tanzania were interviewed to understand high level 
conceptualizations of youth and policy initiatives which impact their health and nutrition.   
The two main field sites of this study were Haydom Ward in Mbulu district and 
Majengo Ward of Singida Municipality.  Both are located in the semi-arid central plateau 
of Tanzania.  People in the Haydom area largely participate in subsistence farming 
activities, and few Western, processed foods are available.  Singida is an urban center 
at the crossroads of several major cross-country roads.  This area has experienced rapid 
urban growth within modern adolescents’ lifetimes, and an increasing amount of 
Western amenities are available in the city.  Additional data in the form of key informant 
interviews and policy documents were collected in Tanzania’s largest city and political 
center, Dar es Salaam.  This study provides an understanding of how adolescent food 
consumption and nutrition and their relationships to maturation are conceptualized in 
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urban and rural areas of Tanzania, and the structural limitations within the community to 
achieving adolescent nutritional goals, which is essential to creating actionable policies 
and effective programs to improve adolescents’ nutritional status. 
Through these methods, a diverse picture of adolescent life was created.  
Youths’ relationships with food vary based on gender, rural and urban life, school 
enrollment and household-level factors such as household membership and poverty.  
Parents and other community members view adolescents in diverse and sometimes 
conflicting ways.  Adolescence is seen as a problematic period of life, marked by 
laziness, trouble-making and independence, but adolescents are also seen as essential 
members of the household, and perform important tasks at the household and 
community level.  Anthropometric data show that undernutrition is prevalent among 
adolescents at the population level, however boys are especially vulnerable, and exhibit 
poorer nutritional status than girls.  Finally, analysis of the policy and program 
environment at the regional and national level illustrates that while the national-level 
policy environment is inadequate, several polices attempt to address adolescent issues.  
Recent policies define adolescents as a diverse, dynamic and important group.  
However, due to lack of funding and communication, there is little to no impact of 
policies engaging youth seen at the local level in either field site.  This is likely largely 
due to tremendous competing needs, and lack of historical focus on this issue.  
Several important themes developed which cross-cut the outlined aims of this 
study.  First, there is an overall lack of ability among adolescents to articulate a 
relationship between diet and health.  Compared to focus group discussions with 
parents, this relationship seems to be generally recognized among mothers.  Fathers did 
not discuss this issue.  Second, many parents and adolescents conceptualize a link 
between food security and morality, where respondents see food insecurity as leading to 
improper behavior and immorality.  Next, non-nutrition resources such as family planning 
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are necessary among adolescents, and although there is a general knowledge of some 
modern methods, a large segment of youth does not know of important methods such as 
condoms.  Data from this study show that family planning is not consistently utilized and 
confusion exists about where to access family planning supplies.  Finally, a theme which 
requires more investigation is the relationship between food and nutrition and student 
ghettos, where many rural secondary (and some primary) school students live while 
school is in session due to the far distance between their households and the limited 
number of secondary schools.   
This study of urban and rural adolescents in Tanzania shows that these areas 
are diverse and culture and biology are intertwined to create youths’ lived experience 
and food consumption patterns.  This type of knowledge is necessary to create effective 
nutritional policy and programmatic action that achieves goals of improved health and 
works within local contexts.  Through the research process, more questions were raised 
than answered.  Further research regarding Tanzanian youth is necessary to fully 
understand the political economic, ecological, adaptive and evolutionary processes 
which coalesce to crease youth food consumption, coping strategies, and health.   
  
25 
 
 
 
 
CHAPTER 2:  
HISTORY OF NUTRITION, HEALTHCARE AND HEALTH POLICY IN TANZANIA 
 
Tanzania is a country of 42.5 million people, and although consistently one of the 
poorest nations in the world, it has been politically stable since independence (Helen 
Keller International 2006; United Nations Development Programme 1999; UNICEF 
2010). This may be due in part to colonial and post-colonial processes, such as 
exclusion of tribal affiliation from national politics and the primacy of Kiswahili over any 
mainland tribal languages or English, which both intentionally and unintentionally created 
nationalism and unity in an arbitrarily defined area. Tanzania and northern and central 
Tanzania in particular, is rich in cultural diversity.  Currently, over 120 languages are 
spoken within the borders of Tanzania, the majority belonging to the Bantu language 
family, but also including Nilotic, Cushitic, and possibly Khoisan languages (Maho and 
Sands 2002). People have inhabited the central region of Tanzania for millennia, as 
evidenced by prolific rock art in the area (Masao 1976).  Five major groups reside in 
Mbulu District of north-central Tanzania, the Cushitic-speaking Iraqw, Nilotic-speaking 
Datoga and Maasai, the Hadza, whose language is possibly related to the Khoisan or 
Hamito-Semitic families, and Bantu-speaking agriculturalists (Snyder 2005; Woodburn 
1968). Most groups in the region have ethno-historical tales about migration into the 
area, involving interactions with other groups currently present (Snyder 2005). The 
Datoga are believed to have dominated the area from 1000 AD onward, but were 
displaced by Maasai expansion in the nineteenth century (Mulder 1992). The Iraqw 
probably arrived in the area from Ethiopia within the last several centuries. Rather than 
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going to war with the Datoga, they relegated themselves to the relatively isolated 
mountainous areas of the region (Snyder 2005). In the nineteenth century, the Maasai 
came to dominate trade in the region, expanding their cattle trade to include Arabs, 
Indians and Europeans on the Swahili coast (Turshen 1984). Although these groups 
maintain distinct cultural traditions, a great deal of intercultural sharing including 
marriage exists (Pike and Patil 2006). Adolescents have traditionally been special 
members central Tanzanian society, especially among the Iraqw, where adolescent 
circumcision and marriage rights were essential to becoming vocal, full members of 
society (Snyder 1999). 
Only 100 km to the south of Haydom, a diverse and different representation of 
groups exists. Historically, the dominant group in the Singida region has been the 
Nyaturu (also called the Rimi), a Bantu group with similarities to other Niger-Congo 
Bantu groups such as the Sukuma, Nyamwezi, and Iramba, who also populate the area 
(Schneider 1966).  Although intercultural similarities and interactions were common, the 
groups of Bantu people historically inhabiting the central Singida area were diverse, with 
multiple kinship and descent patterns, and varying systems of reciprocity, based on 
human capital, cattle, and the market economy (Schneider 1968; Rockel 2000; 
Abrahams 1967). Adolescence does not seem to be a large focus of early ethnographic 
work in the area.  Adolescents seem to have been given a large amount of freedom, and 
in the case of the Nyamwezi, are reported to have been given their own structure in the 
family compound (Abrahams 1967).  The Nyaturu remain one of the largest groups in 
Tanzania (Phillips 2009), and are traditionally agropastorialists, with an emphasis on 
cattle and a similar set of crops as other groups in central and northern Tanzania, such 
as pumpkins, maize, cassava, gourds and millet.  Prior to colonization, this region had a 
relatively high population density compared to the rest of the country due to availability 
of marshland and fertile soil (Schneider 1966). Until the German colonial era when 
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‘chiefs’ were instituted based on perceptions of tribal violence and immorality, the 
Nyaturu had a structure of informal leadership based on year of circumcision (Liebenow 
1961; Schaniel 1982).  Early linguistic analysis showed diverse and expansive influence 
from other groups (Johnston and Bagshawe 1924). This is not surprising, as a diverse 
trading system existed in the region before colonialism; this system was largely 
dominated by the Nyamwezi, who ran trading caravans between western and central 
Tanzania.  Additional intergroup interaction took place in the form of cattle raiding by the 
Nyaturu against smaller, less powerful groups (Rockel 2000).  Intergroup relationships 
(and hostilities) as well as trading systems were then exploited by indigenous, Persian 
and European slave traders.  Through this, the Nyamwezi enjoyed specialized roles as 
caravan porters and increased wealth and status (Rockel 2000; Page 1974).  These 
intergroup power relationships were subsumed by structures put in place by colonialists, 
the effects of which can still be seen today (Phillips 2009).      
The pre-colonial and colonial European conceptualization of East Africa was of 
separate and distinct tribes, where variation in one cultural domain implied variation in all 
others. When intertribal relations were described, they were frequently framed as 
antagonistic (Mugubane 1971); however, in reality, a great deal of fluidity existed. This is 
especially true in the realm of health and healing. “Traditional” healers used by people in 
the Mbulu and Singida areas are frequently from other groups, where outsiders are seen 
as more powerful and external to any social causes of illness.  In this system, Datoga 
treat Nyaturu, Sukuma, or people from the Swahili coast and vice versa, and healers 
often have limited knowledge of local cultural traditions or language (Rekdal 1999). This 
type of extra-group cross-cultural healthcare seeking has been documented throughout 
Africa, especially in linguistically diverse areas (Sutton 1969). This practice creates 
bonds between patients and clients and across ethnic boundaries (Rekdal 1999). There 
are several theories as to why cross-cultural healing exists including reasoning 
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stemming from pre-colonial constructions of disease etiology, where causation was 
supernatural in nature and initiated from outside the community. Therefore outside 
healers were needed to provide treatment. Another theory is based on cultural distance, 
which is often seen as powerful in healing in many parts of Africa (Yamba 1997; Geest, 
Whyte, and Hardon 1996). Among the Datoga and Bantu speaking people of the 
northern and central Tanzania, foreignness is seen as a sign of power and mystery 
(Rekdal 1999). Finally, from a more functionalist perspective, the bonds created through 
cross-cultural healing have been shown to prevent inter-ethnic conflict and cultural 
sharing (Rekdal 1999; Whyte 1991).  
The cultural and political-economic diversity that exists in central Tanzania today, 
and Tanzania in general, is a result of the integration of pre-colonial cultural forms, 
colonial and post-colonial processes, and globalization and development initiatives, both 
planned and unplanned. Utilizing constructions of tribal divisions and relatively undefined 
definitions of ‘development’, colonial powers initiated great changes in the lives of 
indigenous Tanzanians (Beck 1981). Reconstructing Tanzanian history, especially prior 
to colonization is difficult as there are no native written records, and European reports 
and colonials reconstructions are culturally biased at best, and outright racist at worst 
(Turshen 1984). Pre-colonial Tanzania was not without influence from outside groups, 
the greatest influence coming in the form of trade with people from the Arabian 
Peninsula and India on the Swahili coast. Oral histories indicate that migration in the 
interior was constant and political ideologies, structures and alliances were diverse and 
constantly shifting. Nineteenth century politics within the borders of modern Tanzania 
can be generally characterized by a shift from power based on religious or kinship 
authority to military power. Long-distance ivory and slave trade brought an influx of arms 
and outside goods leading to increased conflict and more complex systems of 
hierarchical organization. However, some groups (most notably for this analysis, the 
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Iraqw) were able to maintain a separation from these processes (Kimambo and Temu 
1969).  
 
Colonization and German Rule 
Germany was the first colonial power to enter Tanzania, and created the colony 
of Tanganyika in the 1890s. Although grossly uninformed about the region and the 
economic implications of colonization for both indigenous populations and German 
companies, the German Society for Colonization intensified efforts to acquire land in 
East Africa during the late 19th century (Beck 1977). By exploiting existing rivalries and 
utilizing indigenous fighters, Germans were able to overtake the region. These wars 
were not fundamentally different from prior intertribal warfare except that they involved 
Europeans. Through these campaigns, Germans (despite official policy against it) 
expanded the slave trade by allowing soldiers to enslave and sell women (Beck 1977). 
The East African slave trade was small in comparison to West Africa, but not 
insignificant (Turshen 1984). The Nyamwezi trading system was utilized for the trade of 
goods, including humans, from the interior, and many in the area gained wealth and 
power by working as porters or demanding tolls from passing caravans (Abrahams 
1967). In the 1890s and early 1900s, German administration of the region was assigned 
to indigenous leaders who had been allies of the Germans, therefore continuing and 
reinforcing animosity and power struggles among groups (Giblin 2005). This practice 
had additional effects within communities where certain individuals were given power 
and education, creating intra-community hierarchies in previously more egalitarian 
societies (Kimambo and Temu 1969). German rule instituted a system of taxation and 
forced labor which imposed changes in food production, social and community 
organization and health status. These changes led to a loss in subsistence labor and 
wide-spread famine, disease outbreaks from changes in farming practices and increased 
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opportunities for infection, and wealth disparities among colonial rulers and Tanzanians 
and within communities (Beck 1977).  
There was little active resistance to German rule in the north and central areas of 
Tanzania, especially among the Nyamwezi, who due to their influence in trading 
networks were well protected by the colonial administration (Ilffe 1979). But the same 
was not true for the rest of the country (Kimambo and Temu 1969). Perhaps the most 
significant event during early German colonial rule was the Maji Maji Rebellion, which 
would have continuing impacts on the people and ideology of Tanzania through the post-
colonial period. German colonial policy was to increase export and commercial 
exploitation, with no regard for local populations (even though official doctrine was to use 
colonial funds to end the slave trade) (Beck 1977, pg 9). This rebellion started in south-
eastern Tanzania, although the conflict would grow to include much of the country and 
impact policy in all of it. The German colonial government attempted to introduce 
communal cotton farming as way to create agricultural exports. Each community was 
forced to have an amount of acreage proportional to the community population under 
cultivation for the colony, and each adult was forced to work a certain number of days in 
these fields. The scheme disrupted family economy and provided no incentive for 
anyone other than local leaders. In 1905, at the time of the first harvest, community 
members refused to pick the cotton, initiating the Maji Maji Rebellion. Although initially 
sporadic and disorganized, Maji Maji quickly transformed into a large-scale, organized 
mass movement.  
Oral histories collected in the 1960s by researchers at the University of Dar es 
Salaam indicate religious undertones in the movement by linking it to the eradication of 
witchcraft and an underground regional cult. The name “Maji Maji” refers to the water-
medicine that fighters would drink before entering battle (Beck 1977; Ilffe 1967). 
Although the communities involved in the uprising were culturally diverse and at times 
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antagonistic, this rebellion illustrated religious and social links among groups that were 
previously unknown. As the movement spread, it transformed to following traditional 
organizational lines, and according to Ilffe, “conflicted the original purpose of overcoming 
past political and cultural divisions in order to achieve more effective resistance to 
European rule” (Ilffe 1967, pg 512). Historians estimate that over a million people died 
between 1905 and 1907 as a direct result of the fighting or the public health implications 
of this war. The Germans implemented a ‘scorched earth’ policy, which led to wide 
spread famine and decimated agriculture in disputed areas for several seasons after 
(Kimambo and Temu 1969). It also caused the disruption of clan unity and forced entire 
families to flee their homes (Giblin 2005). Important to the development of healthcare in 
Tanzania, this rebellion demonstrated that social conditions could not be overlooked by 
the colonial government. As part of this new focus, medical stations were planned 
throughout the colony (Beck 1977). Although the Maji Maji Rebellion was one event in a 
process of resistance to colonial rule, it has been reconceptualized in the post-colonial 
era as a seminal event which created Tanzanian unity (uhuru) and planted the seeds of 
nationalism (Kimambo and Temu 1969).   
According to Ilffe, although influential in creating concern for social issues among 
German officials in Tanzania, the Maji Maji Rebellion was not the only motivation for the 
early development of health services in Tanzania (Ilffe 1967).  Initially, health campaigns 
were piecemeal projects to combat specific diseases such as malaria and sleeping 
sickness. The main goal of these programs was to protect German emigrants and 
interests; however, these programs often included the African population as well, but 
only because German doctors realized that effective disease prevention had to include 
all people living in a region. Labor power was also a cause for early health interventions. 
To develop agricultural exports, a plantation system was devised to grow various cash-
crops which could be sold to Europe and enhance the German economy. To accomplish 
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this, labor needed to be mobilized. In 1910, private companies overseen by the German 
colonial government began to build a railroad to move agricultural exports from the 
interior to the coast. This railroad was to run through areas with endemic sleeping 
sickness, and medical care was introduced to treat this and other acute care needs of 
the workers. After the introduction of regular health checkups for laborers, deaths fell 
from 422 in 1909 to 141 in 1912, and a “low” annual worker death rate of 2.3% in 1913 
(Beck 1977). The labor force for the creation of infrastructure and agricultural work on 
plantations for cash-crop exports was large, with as much as a third of adult males in the 
colony working as migrant labors. This caused a great decline in subsistence agriculture, 
and undernutrition among much of the population (Turshen 1984).   
German colonial rule in the 1910s in Tanzania was marked by the relative influx 
of European capitalists and missionary emigrants, the creation of small urban centers, 
and the politicization of intertribal relationships due to German colonial policy (Kimambo 
and Temu 1969). Policy prior to 1914 was not concerned with the physical wellbeing of 
the African population in the colony. Any attempts to address African health were in 
response to threats to German interests. In 1912, there were 37 doctors in the country, 
and ten million Tanzanians. However, in 1914, a resolution was presented to the 
German Colonial Committee in Berlin to place a doctor in every district in Tanzania and 
create community healthcare staffed by “tribal dressers”.  German colonial leaders also 
encouraged medical missionaries in Tanzania although they didn’t provide any financial 
support. Finally, some early policy makers and health practitioners began to recognize 
the need to understand local cultures in order to effectively treat patients. Although racist 
and paternalistic in their discourse, research of local populations to understand how to 
better treat certain maladies was encouraged. For better or worse, World War I broke 
out before any of these changes could be implemented. Due to war efforts, the small 
amount of medical care provided in Tanzania was severely impacted by shortages of 
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medical supplies and drugs such as quinine, and only through raids to Mozambique 
were any supplies available at all (Beck 1977).  
Africans were consigned to the German army to fight the war on the colonial 
front. At its peak, 16,000 Africans were in the German forces, however, at armistice only 
1,100 remained (Beck 1977). After the war, the death rate in some regions was reported 
to be above 3%, and an influenza epidemic is estimated to have caused over 50,000 
deaths (Clyde 1962). Through the Treaty of Versailles and a mandate in the League of 
Nations, Great Britain became the administrator of Tanzania in 1920. The impact of 
German rule is still evident in Tanzania today, as current district boundaries and the 
community dispensary healthcare system stem from German policies and administrative 
structure (Beck 1977; Turshen 1984).  
The other lasting legacy of German occupation worth noting is its impact on 
language and sense of nationalism post-independence. German colonial Tanzania was 
unique in that colonial officials encouraged Kiswahili over German, and saw German-
speaking among Africans as a threat. They thought knowledge of the German language 
gave indigenous populations access to official information; therefore, low-level 
administration and commerce communication was conducted in Kiswahili rather than 
German, and a large portion of the African population learned the language (Fenn 2000). 
After WWI, the British introduced English when they took control of the colony; however, 
Kiswahili was still the language used in primary schools, allowing it to remain in 
widespread use. Kiswahili, a common and non-colonial language, helped to establish the 
national independence movement in Tanzania because no single local language 
dominated (Temu 1969). Today, English is fluently spoken by less than 5% of the 
Tanzanian population. However, English dominates economic and political discourse 
and is the language of power (Blommaert 2005). 
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British Colonialism in Tanzania 
Initially, British rule was not very different from German rule, and the British 
utilized existing administrative structures. Through the appointment of Africans as low-
level community leaders based on perceived tribal affiliations, differences in power 
among groups were reinforced which created disparities that exist today (Sellen 2003; 
Snyder 2006). These appointments imposed alien systems of government on relatively 
egalitarian structures creating both intra- and inter-community power hierarchies and a 
divide between public and domestic spheres, which likely did not exist previously (Giblin 
2005; Rekdal 1996; Sellen 2003; Snyder 2006). On a positive note, the assumption of 
power by Britain finally ended the slave trade in Tanzania (Turshen 1984).   
As Britain’s power in Tanzania became more established, a shift in policy to 
indirect rule occurred in the 1920s and 1930s. Centralized in Dar es Salaam, a complex 
hierarchy of British administrators governed provinces and their districts. Below the 
district level, “native authorities” had the responsibility of collecting taxes, maintaining 
local order, and implementing local regulations. This policy, used in many parts of the 
British Empire, was justified on the grounds of expediency and ‘progressive adaptation 
of African institutions to modern conditions’ (Turshen 1984, pg 32).  Theorists and policy 
makers also reasoned that this type of system would prevent uprisings and allow for 
implementation of regulations through local laws and customs (Lugard 1923). In northern 
Tanzania, indigenous leaders were generally uncooperative with this system of 
government. The installation of “native authorities” gave little regard for traditional 
community leadership systems, and often appointed people from outside the region 
(Austen 1968). The governmental system in this area was the weakest in the colony. 
The lasting legacy of indirect rule in Tanzania was the creation of ‘tribes’, which 
previously didn’t exist in a formal sense in much of Tanzania (Ilffe 1979).  
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In the 1920s, ‘development’ in Tanzania was defined by colonial powers in terms 
of promotion of the British economy.  The goal was to create demand in Tanzania for 
British exports thereby decreasing British unemployment, and to boost the British 
economy by developing industry and agricultural exports (Brett 1973). This strategy was 
applied to the three British East African colonies, Kenya, Tanzania, and Uganda. 
However, the relationship between the three was unbalanced. Tanzania generally 
subsidized Kenyan settler agriculture and the center of East African economy shifted to 
Kenya. Of the three colonies at the time of independence, “Tanganyika’s economic 
inheritance was least enviable….She remained one of the poorest countries in tropical 
Africa” (Ehrlich 1974, pg 347). By the 1930s ‘development’ was expanded to include 
African interests; however, what measures should be introduced, and what goals were to 
be achieve remained undefined. By the end of the 1930s, limited funds were devoted to 
public health, scientific research and education in order to create long-range 
improvements in Tanzanian life.  Despite a drawback in colonial funding during the 
1940s, the Development Act, which provided funds to the colony, was renamed the 
Development and Welfare Act, indicating the importance of social projects and increased 
spending.  After the war, the act was extended for an additional ten year period although 
there was still an uncertainty as to what ‘development and welfare’ should entail (Beck 
1981).   
Initial efforts by the British to develop the health system favored projects with 
quick results which could be reported to the colonial administrators in London, and the 
training of medical personnel. Building upon the embryonic “tribal dresser” system 
developed by the Germans, native Tanzanians were trained to provide basic first-aid 
care at local dispensaries. However, this system was hampered by poor training, leading 
one analyst to write in 1943 that 90% of the assistants were “useless from the medical 
point of view, having quite naturally degenerated from the effect of their surroundings 
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into dishonest and incapable practitioners” (quoted in Beck 1981, pg 13). It should be 
noted that this analyst blamed the British, rather than the Tanzanians for shortcomings in 
health provision. Although policy statements highlighted the importance of rural 
healthcare, few of these ideas were actually implemented. By the 1950 Development 
and Welfare Act, medical focus had shifted from curative to preventative care and to an 
expansion of rural health dispensaries. Unfortunately, the medical staff did not exist in 
the colony to implement these plans even on a small scale.  Although the aim was for 
Africans to run and staff the centers, training opportunities for Africans were virtually 
nonexistent. New medical buildings were constructed during this time, but actual care 
was not expanded (Beck 1981).  
Other colonial policies had severe impacts on health. Invasive species such as 
harvest mites (trombiculinae), which indigenous people didn’t know how to treat, led to 
open wounds, and rinderpest (morbillivirus), which decimated livestock, caused 
irreversible harm. Due to morbidity associated with the introduction of harvest mites, 
crops were not harvested in many areas, adding to the food shortages created from 
livestock loss (Turshen 1984). As cash-cropping became more prevalent and food 
production declined, malnutrition became a common condition. The British authorities 
instituted programs to combat famine, however, these did little to increase food 
production or reduce chronic malnutrition (Bryceson 1980). Colonial policy also outlawed 
traditional medicine through witchcraft eradication movements in the 1920s and 1930s, 
although these laws were unenforceable and traditional medicine continued (Ranger 
1969). This ban did limit expansion of health care in Tanzania since traditional healers 
were not called upon when severe shortages of health workers plagued the colonial 
system (Turshen 1984).  
In the last years of colonial rule in the late 1950s, colonial authorities thought that 
Africans were not yet ready to accept preventative services, arguing that expanding 
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curative services would help ready indigenous populations for acceptance of prevention 
measures. Therefore, most funds were put toward the development of hospital services, 
creating a hospital-centered system that the Tanzanian government would inherit at 
independence (Beck 1981). This system continues today, and is based on a three-tiered 
model, where community dispensaries are the primary point of care, patients are 
referred to health centers and then district hospitals for more sophisticated care 
(National Bureau of Statistics and ORC Macro 2005). Now, as then, this system only 
works in theory and is plagued with a multitude of quality and efficiency problems 
(Leonard, Mliga, and Haile Mariam 2002). Medical training opportunities for Tanzanians 
were severely limited by British policy which set high entrance requirements making 
such education unattainable for most. These systems also encouraged continual training 
and movement to urban centers as a way to progress in the colonial hierarchy, further 
depriving rural areas of medical care. Additionally, curriculum was identical to that taught 
in England: clinically focused, and based on northern, industrial, urban needs (Turshen 
1984); these effects are still felt today (Chen et al. 2004; Mbaruku and Bergstrom 1995). 
One possibly positive lasting effect of British rule is reliance on health auxiliaries as a 
low-cost means of delivering basic services (Young 1986). Clinical officers and Maternal 
and Child Health Aides remain the backbone of the Tanzanian healthcare system 
(National Bureau of Statistics and ORC Macro 2005).  
 
Independence and Socialism in Tanzania 
At the time of independence, health services were heavily skewed toward urban 
centers, and in the 1970s a health plan was launched to improve rural services (Young 
1986). This aim still exists today (Ministry of Health 2003). Post-independence, 
agriculture and food security has been a policy focus, and attempts to create food self-
sufficiency and grow the economy through cash-crop exports have had great impacts on 
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community and intra-household relationships among Tanzanians. In 1967, Tanzania 
entered its ‘socialist period’ through the introduction of the Arusha Declaration (Stoger-
Eising 2000). This document emphasized self-sufficiency and attempted to prevent the 
accumulation of capital and resources among a few African bourgeoisies (Turshen 
1984). The concept of ujamaa, loosely translated as ‘African socialism,’ was introduced. 
This policy would have lasting impacts on the health and food security of millions of 
Tanzanians (Omari 1986). Julius Nyerere, the first president of Tanzania, explained the 
concept as ‘familyhood’, saying that Tanzania “can draw from its traditional heritage the 
recognition of ‘society’ as an extension from the basic family unit” (Nyerere 1967, pg 
170). Through this, ujamaa villages were created. These were to be communal food-
producing units organized and run by villagers and without large-scale investments from 
the outside (Raikes 1975). Although not stated explicitly in formal policy, Nyerere saw 
ujamaa as a way to combat gender inequality (Raikes 1975; Turshen 1984). Initially, 
settlement in these villages was voluntary. These villages were marginally successful in 
producing self-reliant communities in the short-term, although historical analysis shows 
that most could be faulted for excessive reliance on strong individuals, and failed after 
the departure of these leaders. As time progressed, more and more coercive tactics 
were used as the program was expanded in 1973 to create 7,000 new villages through 
forced relocation. The project was declared complete in 1975 (Schneider 2004). 
Unfortunately, the policy was a complete failure, and has been criticized by multiple 
scholars for its lack of attention to associated transformations in the economy to make 
communal food production structures successful, and extending previous relationships 
of dependency (Raikes 1975), degrading food security and health (Omari 1986; Turshen 
1984) and shifting from a utopian socialist idea to a coercive policy.  This policy did little 
to support the poor, and only benefited rich commercial farmers who manipulated the 
system for their own gain (Schneider 2004; von Freyhold 1979).  
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Intra-household changes developed and were reinforced by socialist policies as 
well. Although meant to create self-sufficiency, ujamaa in reality encouraged cash-
cropping. Through colonial constructions of gender and gendered policy, men were 
invariably given leadership and education opportunities at the exclusion of women. 
Women were then relegated to the private sphere, which was devalued through ujamaa 
and other socialist policies (Schneider 2004; Snyder 2006). In explaining this, Giblin 
(2005) states the socialist policy attempted to “turn rural society inside out by bringing 
formerly private activities and relationships into public” (pg 247) by integrating family 
farms into larger community units, which in turn devalued non-public activities. The 
communal units of labor often meant that women, especially those without a male head 
of household, would see the fruits of their farming labor repatriated to the community.  
According to Maddox, the women of central Tanzania, “became more or less a 
permanent rural proletariat, working in the fields of cattle owners” (Maddox 1996, pg 99).  
Education was important to ujamaa policy and adolescents were targeted to create unity 
and cooperation in the villages. Although official policy only referred to youth as ‘our 
children’ or ‘our young people’, large gender differences in school enrollment existed 
initially. By the end of ujamaa in the 1980s, girls made up 50% of primary school 
students, and 35% of secondary school students. Genders now have virtually equal 
enrollment in the first year of secondary school in Tanzania; however, disparities still 
exist in completion rates and university attendance (Vavrus 2002).   
Although reports vary to the degree of distress and suffering this policy caused to 
indigenous communities, increases in production were not realized and community and 
household structures were irreparably changed (Giblin 2005; Kamat 2008; Omari 1986; 
Snyder 2005; Turshen 1984). Important to health in Tanzania, promises of dispensaries 
and health care were made in many instances to attract people to village life. However, 
colonial bureaucracy was so entrenched in the healthcare system that medical 
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practitioners were part of the bureaucratic bourgeoisie and able to control health policy. 
The healthcare system remained focused on urban curative hospital care (Turshen 
1984; von Freyhold 1979).  
In the Haydom area, ujamaa was greatly resisted, and had differing effects on 
the various ethnicities in the region. Iraqw cosmology has beliefs and ritual concerned 
with ‘pollution’ (meetaa), which arises from specific types of misfortune and must be 
addressed through quarantine. If one does not follow quarantine rules, they risk being 
ostracized from the community. Iraqw saw ujamaa as dangerous, because living close to 
polluted people would cause ‘pollution’ to spread. There were also press reports of 
religious cults based on uncertainty created by relocation efforts (Hayden 1980).  When 
the government stopped enforcing ujamaa policy, many people quickly left the villages, 
and when possible returned to their former lands (Snyder 2005). Ujamaa was particularly 
harsh for pastoralists such as the Datoga. Colonial theories of unilineal evolution, which 
characterized pastoralism as a ‘lower’ form of subsistence, persisted post-
independence. Extremely coercive measures were used to confine pastoralists to 
villages, and the policy severely limited their grazing land (Raikes 1975). Due to erosion 
and loss of lands during the colonial period, some Datoga had created settled villages. 
Several of these villages were declared ujamaa villages, and other ethnicities were 
moved in. Fields were created in areas formerly used for livestock grazing and the 
Datoga were forced to move south into areas occupied by the Sukuma. Cattle raids by 
the Sukuma forced the Datoga to relocate again, to the area they occupy today (Sieff 
1997).   
Ujamaa was also severe in the Singida area, where forced movement was 
prevalent, even in the early years (Briggs 1979).  In 1970, the number of ujamaa villages 
increased from 16 to 201 (Maro and Mlay 1979). Additionally, legal requirements were 
introduced to increase agricultural production to combat food shortages caused by 
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drought and the 1974 economic crisis (Briggs 1979).  In Singida Region, disputes over 
land rights that were upset due to villagization efforts led to fighting among tribes 
(Hayden 1980). Although fighting was present, some analysts express surprise in the 
amount of social cohesion that did exist among diverse groups forced to live together 
under trying circumstances (Kaiser 1996; Rasmussen 1993).  In the long term, ujamaa 
strategies were shown not to be economically viable in the Singida area, and caused 
increased soil erosion due to intensified farming practices (Mandal 1990).   
As part of the socialist strategy, private for-profit healthcare was abolished in 
1980 and charitable institutions, although allowed to work in the country, had to apply to 
the government to open facilities. Facilities were to be opened strategically to ensure the 
most need was being addressed (Benson 2001). Although ujamaa aimed to create a 
self-sufficient Tanzania, the economy stagnated and major international loans were 
taken during this period (Kaiser 1996; Loewenson 1993). By the early 1980s, socialist 
policies and inefficient bureaucracies had led to declining imports and widespread 
shortages of consumer goods, and price controls leading to decreased agricultural 
outputs (Meertens 2000).   
 
Structural Adjustment and Neoliberalism 
While Nyerere resisted loan requirements from the International Monetary Fund 
(IMF) and the World Bank, his successor, Ali Hassan Mwinyi, embraced liberal economic 
policies as a way to revitalize the economy (Kaiser 1996). As part of this structural 
adjustment through the IMF in the 1980s and 90s, Tanzania was strongly “encouraged” 
to change course and make healthcare a “productive” commodity by introducing user 
fees and changing the ratio of public and private health care facilities to a much higher 
proportion of private ones (Loewenson 1993). The overall goals of these strategies were 
to increase trade, increase investment rates, and to improve living standards through 
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economic growth.  This led to the Economic Recovery Program (ERP) in 1986, which 
was based on World Bank policies of economic liberalization and included tariff reform, 
governmental expenditure ceilings, and price increases for export crops.  Integral to this 
policy was the condition that the government sell many of its parastatals and increase 
commercial orientation (Sarris and Brink 1993).  Due to this, price sharing was instituted 
in health care and education and many private clinics were opened (Benson 2001; 
Aminzade 2003). However, these did not improve access for the vast majority of the 
population, as they centered in already well-served urban areas (Benson 2001). Despite 
acknowledging a widening income gap between rich and poor, and urban and rural, the 
World Bank declared in 1991 that the structural adjustment strategy was “enough to 
eliminate poverty in rural Tanzania” (Ferreira 1995, pg v).  However, most analysts find 
that quality of life decreased during this period, affecting the rural poor and women most 
severely (Meertens 2000; Meena 1991).   
Agricultural outputs initially increased during structural adjustment and the ERP.  
To stimulate the economy through trade, cash crops were supported at the expense of 
food crops (Meertens 2000). As government subsidies for inputs were phased out, 
small-scale farmers could no longer access goods such as fertilizers or mechanization 
like tractors (Msambichaka and Naho 1995).  Now motivated by profit, private traders did 
not function in areas without adequate roads or in areas with low population density.  
Ultimately, this led to a decrease in agricultural production, which is especially severe in 
light of the 2.9% annual population growth rate during this period (Meertens 2000; 
Putterman 1995).  Additionally, since most reforms focused on macro-economic outputs 
and export crops, these policies neglected and marginalized women, who have 
traditionally been the food crop producers.  These policies most severely affected 
female-headed households which, with less available labor, required a higher 
percentage of production be dedicated to household food needs, leaving less for sale, 
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and less income for agricultural, health and educational inputs (Due and Gladwin 1991; 
Meena 1991). 
Additionally, the implementation of private clinics, which were frequently more 
costly than government services, led to disparities in access along ethnic and 
socioeconomic lines (Aminzade 2003). Wage freezes further limited spending power, 
and therefore access to necessary health and education services (Lugalla 1995).  Also, 
price sharing policies increased healthcare and education costs exponentially (Due and 
Gladwin 1991).  Adolescents suffered along with the rest of the population; in the 1970s, 
primary school enrollment reached nearly 100% of eligible children, by the year 2000, 
the rate stood at 77% (Nantulya et al. 2001).  Budgets were slashed to better reflect 
government revenue as well.  Limited government funding led to severe staff shortages, 
and by the mid-1990s, there was an average of 66.7 students per classroom (Ministry of 
Education and Culture 1994).  Due to increases in household poverty, many adolescents 
were forced to drop out of school and join the informal economy through domestic labor 
for girls and petty trading for boys (Lugalla 1995).  The total national budget in 1994 for 
school health programs was US$10,900 from the Ministry of Health.  The Ministry of 
Education didn’t provide anything, even though it was responsible for administering 
school health initiatives (Tanzania Food and Nutrition Center 1995).  By the late 1990s, 
per capita expenditures on health by the government was US$3.46, there were 
persistent drug and equipment shortages, lack of staff, and little coordination among 
levels (COWI 2007).  These issues led to decreased population health, which could have 
been relatively easily mitigated through simple primary health care initiatives to increase 
early access, and create referral systems between local health facilities and traditional 
healers (Green 2000; Lugalla 1995; COWI 2007). 
Several ethnographic studies of health discourse in Tanzania have illustrated 
community dissatisfaction with health sector reform and privatization of health services. 
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A study in an ujamaa village near Dar es Salaam showed that people feel health 
services, although more common, were less available to them due to monetary 
limitations, and that life was better during ujamaa than in the post-socialist structural 
adjustment period (Kamat 2008). Another study in northern Tanzania found that people 
were dissatisfied with user fees and that poorer community members opted for self-
medication or traditional remedies rather than going to clinics (Mubyazi et al. 2007).  
Others have argued that economic reforms have affected social unity by ignoring the 
ethnic and religious diversity in the country and negating one of the few successes of the 
ujamaa policies (Kaiser 1996).  Urban migration due to rural poverty has also broken up 
communities, shattered social support systems, and restructured peri-urban 
communities in regard to ethnic and religious profiles (Briggs and Mwamfupe 2000).   
In the face of failures of structural adjustment strategies, new policies were 
created in the late 1990s and early 2000s to improve food security, health, education 
and poverty alleviation in what is hoped to be more equitable and effective ways. These 
included increased efforts for coordination among various government agencies, levels 
of government, and NGOs. Several early policy attempts such as the 1992 Food and 
Nutrition Policy, and the 1996 National Youth Development Policy attempted to integrate 
these concepts, but while they presented good ideas, roles were not specifically defined, 
and little oversight in activities was outlined (Ministry of Health 1992; Ministry of Labour 
and Youth Development 1996).  In 1995, a national health insurance program called the 
Community Health Fund (CHF) was implemented. CHF was established to increase 
access to healthcare by having members pay a fixed annual household fee and then pay 
no user fees when accessing healthcare. In principle, those households who could not 
pay the annual premium were exempt from any health fees, while households which 
opted out of the program were to pay user fees at health facilities. Unfortunately, CHF 
suffers from low enrollment (approximately 10% nationwide), poor quality of government 
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health services, household’s inability to pay premiums, lack of understanding of the 
program, and lack of support from health administrators (Kamuzora and Gilson 2007; 
Mubyazi et al. 2007). The main goals of current Tanzanian health policy are to 
decentralize healthcare bureaucracy by empowering the district and local levels, address 
the Declaration of Alma-Ata by improving access to primary health care, and achieve the 
Millennium Development Goals (MDGs) (Ministry of Health 2003).  The most aggressive 
actions focus on maternal and child care, HIV/AIDS, and combating malaria and 
tuberculosis (Ministry of Health 2003).  Tanzania faces major limitations in reaching 
these goals, including lack of health workers, poor quality infrastructure and corruption in 
local-level financing (Goodman et al. 2007; Kurowski et al. 2007; Rowe et al. 2005).   
 
Intra-Household Roles in Modern Tanzania 
The current economic situation in rural Tanzania stems from a long process of 
development (used in the loosest sense of the term), involving pre-colonial subsistence 
strategies, cash-cropping schemes implemented by colonial powers, and socialist and 
post-socialist strategies for self-sufficiency and food security. Unfortunately, this has 
resulted in food insecurity, undernutrition, and lack of access to quality healthcare for 
many Tanzanians.  These processes have affected people differently according to 
geographical location, ethnicity, gender and household role. Women perform the 
majority of agricultural activities in Tanzania, especially subsistence farming, however, 
cash-cropping has largely been under the purview of men. This type of farming offers 
more monetary rewards, more access to loans and bank credit, and frequently, fewer 
labor inputs (Omari 1986; Turshen 1984). Due to the need for household income due to 
globalization and structural adjustment policies, many women have also turned to cash-
crop activities taking labor away from food production activities (Mung'ong'o 2003). 
Although women bear the burden of the bulk of productive labor in Tanzania, the 
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national political structure has been fairly favorable to women’s empowerment. These 
opportunities, however, have arguably favored an urban elite rather than the general 
population of women (Brown 2006; Mung'ong'o 2003; Snyder 2006).   
It is impossible to characterize ‘typical’ intra-household roles in Tanzania due to 
the diversity of cultural practices, economic opportunities, subsistence strategies and 
access to services such as healthcare and education. Important factors affecting 
household roles include socioeconomic status, rural or urban living, household 
composition by age, gender and head of household characteristics, and involvement in 
the market economy. Labor migration also significantly affects family structure. The 
majority of migrants are men and boys who relocate to commercial tea and tobacco 
plantations, as was common during colonial rule (Mung'ong'o 1998). These plantations 
exist throughout the country and are common in east central and southern Tanzania 
(Baffes 2004).  Women and girls also migrate for labor, usually to urban centers to work 
as domestic laborers (Mbonile and Lihawa 1996).  Some researchers theorize that 
migration has been reconfigured as a moral responsibility to household success rather 
than as being forced upon them by economic structures and remnants of colonial policy 
(Giblin 2005). Additionally, high-levels of rural-urban migration among adolescents have 
changed the structure of households. During ujamaa most migration was rural-rural, 
however recent changes in the economic structure, and the abandonment of socialist 
policy has created a mass movement toward urban centers for wage labor (Coast 2006). 
Urban adolescent migrants participate in many low-wage unskilled jobs which are often 
dangerous and have little opportunity for upward mobility. These adolescents are more 
at risk for undernutrition and sexually transmitted diseases (STIs), and lack social capital 
(Mung'ong'o 2003; Vavrus 2002).  
Adolescents who live with their parents are involved in a multitude of activities 
(Fayola 2004). The National Bureau of Statistics reports that in 2002 35% of 15-19 year-
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olds were full-time students, and 37% worked full-time. Among 10-14 year-olds, rate of 
school enrollment was higher (71%), and wage employment was lower (8%), however 
similar rates of un-paid labor and household maintenance activities were reported 
(National Bureau of Statistics 2002). Largely stemming from ujamaa rhetoric, education 
is highly valued and associated with morality in Tanzania, and most children are enrolled 
in primary school (Vavrus 2002). Enrollment may be delayed or inconsistent due to 
economic challenges or household labor needs. Many children do not start primary 
school until the age of ten or older, so many adolescents, if in school, attend primary 
rather than secondary school (Burke and Beegle 2004). Although boys enjoy higher 
enrollment and completion rates at upper levels of education, girls have higher primary 
school enrollment and higher exam pass rates (Adolescent Reproductive Health 
Working Group 2005).   
 Structural adjustment policies implemented school fees in 1995, which limited 
many current adolescents’ education opportunities. School enrollment rates reached a 
high of 94% in 1981, however it had dropped to just 62% by 1998 after the 
implementation of structural adjustment policies (Swai and Ndidde 2006).  These fees 
were eliminated in 2002, although substantial corollary costs remain (Vavrus 2002). 
Child labor is important to household subsistence, and intimately tied to household 
economic resources. Girls may be pushed into domestic service, or according to many 
respondents, sex-for-money relationships and boys into petty trade and day or migrant 
labor by parents to increase household income (Remes et al. 2010; Wamoyi, Fenwick, et 
al. 2010).  Not only are poorer households more in need of the monetary income 
children may produce, but household tasks such as accessing water and cooking are a 
greater burden for households without technological resources (Stromquist 1997).  A 
study of older adolescents’ school attendance found that those who were not in 
secondary school cited economics as the only reason for stopping school. It is 
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interesting to note that among those who were still enrolled, moralistic reasons were 
given for those not attending (Vavrus 2002).   
Lives of Tanzanians today are the result of historical and cultural processes 
which weave pre-colonial cultural constructions through German and British rule, 
socialist policies and socialist rhetoric, and structural adjustment. Government 
institutions such as the health system focused on local-level primary care have roots in 
colonial practices, many of which were formally adopted through the Arusha Declaration 
and built upon in subsequent policy and development goals.  Tanzanian communities 
and households cannot be characterized by sweeping statements about gender and 
age; attention must be paid to the specific political, economic, cultural and ecological 
processes that have differentially impacted individual households and lives.  As Rekdal 
states, “these societies are not, and never have been, simply the passive victims of 
external modern forces ‘having an impact’ on them in more or less predictable ways” 
(Rekdal 1996, pg 382).           
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CHAPTER 3: 
MODERN SETTING OF FIELD SITES 
 
Tanzania Today 
Tanzania has a rapidly expanding population, with an annual population growth 
rate of 2.9% (The World Bank Group 2010).  It is experiencing especially large growth in 
urban centers, with an annual urban growth rate of 4.4%. However, the country 
continues to be more rural than the global average, with 75% of the population living in 
rural areas (UNICEF 2010).  Large disparities exist between urban and rural areas in 
Tanzania.  Rural areas frequently lack consistent electricity, paved roads, refrigeration 
and modern cooking amenities. In Haydom ward, for example, most households cook 
using wood or charcoal in either outdoor pits, or in a small unlit room in the house.  
There is also little to no access to processed commercial foods in most rural areas, 
except for Coca-Cola and glucose biscuits.  Important to rural nutrition, a long dry 
season occurs from May to October, followed by intermittent periods of rainfall from 
November to May, creating seasonal lean times for many rural households (NSB 
(Tanzania) and ORC Macro 2005).  The country can be characterized as generally poor.  
The Human Development Index for Tanzania is 0.53, ranking it 151st out of 182 
countries.  Life expectancy at birth for Tanzanians is 55 years, and Gross Domestic 
Product (GDP) per capita is US$1,208.  Forty-five percent of the population does not use 
an improved water source, and 22% of children under the age of five are underweight.  
However, 72.3% of the population is literate, ranking the country significantly higher than 
do other development indicators at 111th globally.  It also ranks highly in gender 
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development, meaning that women have relatively more opportunities compared to 
economically similar countries (United Nations Development Program 2010).  Women 
however, face significant health risks, and one in 24 women die in childbirth. Women 
report barriers to safe birth are lack of transport, partner support, and lack of access to 
functional health facilities (Danforth et al. 2009; United Nations 2011). The total fertility 
rate of Tanzanian women is 5.6 children, and 13% of births are to adolescents (aged 15-
19).  The infant mortality rate is 67 per 1,000 live births (UNICEF 2010).  Tanzania ranks 
similarly to other countries in sub-Saharan Africa in most health indicators, and poorly in 
global comparisons (World Health Organization 2010).   
Many Tanzanians are food insecure, and may exhibit inadequate energy and 
protein intake (Knueppel, Demment, and Kaiser 2010; Leyna et al. 2010).  The Global 
Hunger Index (GHI) is a scale ranging from zero to 100, where zero means no hunger.  
The GHI for Tanzania is 21.10, ranking it as “alarming;” 35% of the total population is 
undernourished (United Nations Development Program 2010; IFPRI 2010).  Drought and 
lack of governmental support of small scale agriculture are frequently cited as major 
contributing factors to the high hunger prevalence in Tanzania (Shemsanga, Omambia, 
and Gu 2010; Tenenbaum 2008).  The processes which create hunger in Tanzania, are 
multifaceted, and ethnographic analysis shows that while distal causes such as drought 
and national policy are important, the hunger outcomes of individuals are mediated 
through many factors, including ethnicity, social support, material resources and land 
holdings (Hadley, Mulder, and Fitzherbert 2007).   
Africa is becoming increasingly engaged in the global food system, imports have 
increased exponentially in the past 25 years, largely due to a decline in domestic 
agricultural investment.  Most notably, wheat and hydrogenated vegetable fats have 
become increasingly important imports to East Africa, and have supplanted indigenous 
food resources such as millet, sorghum and shea butter nut oil and lard.  Economic 
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reforms advanced by the World Bank and IMF have encouraged trade agreements to 
increase East African imports, without incentives for local production or development of 
national exports.  The small amount of national net production of staple grain 
commodities sold are almost entirely limited to a small number of large-scale producers.  
Most land holders in Tanzania are actually net buyers of the basic food staples that they 
produce (Barrett 2010).  Multinational food product manufacturers have made major 
inroads into Tanzania, and coco cola is readily available in even the most remote 
villages.  In urban areas, the rise of supermarkets have reduced the prevalence of local 
markets and the availability of traditional, or locally produced foods.  This transition is 
much more expansive in Kenya, but Tanzania is currently in the early stages, with no 
signs of stopping (Raschke and Cheema 2007). The health effects of global food trade 
agreements and capitalistic government initiatives have become apparent.  The 
prevalence of non-communicable disease associated with limited dietary diversity and 
overnutrition has increased exponentially in the past decade in East Africa.  Food 
security disparities have increased among rich and poor due to increased need for 
monetary income to access quality whole foods (van't Reit et al. 2003).     
As global food prices surged in the late 2000s, severe food insecurity increased 
greatly from already high levels in Tanzania as inability to buy basic foods whose prices 
skyrocketed with international commodity markets. For example, the price of maize 
increased 172% in 200, while the global average price only increased 38%.  Analysis of 
countries in eastern and southern African found that countries that are highly dependent 
on imports, and who trade some commodities at an international level, such as 
Tanzania, are exponentially affected by global price increases (Kariugia et al. 2009).  
Policies must be created which encourage small-scale landholder production, provide 
economic opportunities and resources to local produces, and develop local trade 
systems which encourage rural economies.  While an overall increase in agricultural 
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production and manufacturing is necessary to improve food security in Tanzania, this 
increase must be carefully planned to benefit the poor and those whose have been 
marginalized in colonial and postcolonial trade policy in East Africa (Kariugia et al. 2009; 
Raschke and Cheema 2007).   
The typical Tanzanian diet lacked diversity and is based on the starchy staple, 
ugali, a stiff porridge made with maize or cassava flour.  This is typically served with a 
relish of greens, beans, broth, or sometimes meat.  Tea with sugar, coconut, sweet 
potatoes and rice are also common in the diet.  The diet varies between urban to rural 
locations, with a greater inclusion of processed foods such as cookies and powdered 
milk in the urban areas (Njelekela et al. 2003; Mazengo et al. 1997).  Seasonality of food 
resources affects many in Tanzania, especially in rural areas.  Reliance on greens and 
types of proteins eaten vary throughout the year, however ugali and rice remain the 
staples (Tanner and Lukmanji 1987; Hadley, Mulder, and Fitzherbert 2007).  Although 
many foods in the Tanzanian diet have relatively high levels of iron, the bioavailability of 
this iron is low due to food preparation methods, low consumption of foods which aid in 
iron absorption, and high consumption of foods that inhibit absorption (Lukmanji et al. 
2008).  Low bioavailability has been shown to lead to inadequate iron nutrition among 
Tanzanians (Tatala, Svanberg, and Mduma 1998).  A study in southern Tanzania found 
that 55% of the population was anemic (Tatala, Svanberg, and Mduma 1998), and 
almost 75% of the population was iron deficient.  In rural areas in north-central Tanzania, 
anemia status has been reported to be better than elsewhere in Tanzania, where only 
23% of pregnant women in one study were found to be anemic (Hinderaker et al. 2001).    
Increasingly, Tanzania is experiencing the global nutrition transition, where 
diseases related to overweight and obesity are increasing in incidence.  In 1996, the 
prevalence of diabetes in Tanzania was less than 5% for both urban and rural 
populations, and the highest prevalence was among the urban rich (Terence et al. 2000; 
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Maletnlema 2002).  While current data are not available regarding diabetes rates in the 
country, diabetes risk factors are increasing, especially in urban areas and among the 
poor. These factors include recent increases in the availability of Western processed 
foods and cheap oils, lifestyle changes and modern amenities leading to reduced energy 
expenditure, and economic transitions where more people are engaged in sedentary 
work (Njelekela et al. 2009; Kolling, Winkley, and von Deden 2010).   
While many international development indicators remain poor, globalization had 
significantly impacted Tanzanian life in unexpected and diverse ways.  Technologies 
such as cell phones and the internet have made significant inroads into Tanzanians’ 
lives in the past decade.  Even in rural villages, such as those in Haydom Ward, many 
households have cell phones.  In villages without a connection to the electric grid, many 
shops with generators offer battery charging services.  These technologies have been 
used by youth as a vehicle for political activism as well as entertainment and 
communication (Chachage 2010; Fenn 2000; Uimonen 2009). They have also altered 
and expanded support networks, increased access to resources, and have been used as 
a tool for health and education campaigns (Sife, Kiondo, and Lyimo-Macha 2010; 
Barrington et al. 2010).    
Almost 22 million people in Tanzania, more than 50% of the population, are 
under the age of 18 (UNICEF 2010).  Most adolescents in Tanzania live in rural 
environments, where education and health resources are often not readily available.  
However, a significant minority of adolescents live in urban environments, where they 
exhibit higher rates of HIV/AIDS, and are more likely to live in slums (Population Council 
2009).  Adolescents also exhibit a high rate of urban/rural migration due to poverty, lack 
of jobs, and limited education opportunities in rural areas.  Many households in rural 
areas have an adolescent family member who ‘disappeared’ and presumable left the 
rural village for a larger city such as Mwanza, Arusha or Dar es Salaam.  Challenges 
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such as land availability and access to credit, and the desire for manufactured goods 
and services have led to youth work diversification, and their involvement in livelihood 
activities that are independent of family economic production.  This represents a 
fundamental shift from past generations (Bah et al. 2003).  Such migration and income 
independence can lead to reduced parental support and increased poverty among youth 
and in turn, their households (Evans 2005).  Many in both rural and urban areas seem to 
view this adolescent independence and lack of parental involvement as normal, and 
rural-urban migration as inevitable for many.  Additionally, over 20% of Tanzanian 
adolescents do not live in the same household as either parent, reducing the amount of 
social and economic support available to them (Fayola 2004).   
Adolescents who live with their parents are involved in a multitude of activities.  
The 2002 national census reports that 35% of 15-19 year-olds were full-time students, 
and 37% worked full-time (National Bureau of Statistics 2002).  Education is a crucial 
factor in health and nutrition and improving future access to resources.  School 
enrollment may be delayed or inconsistent due to economic challenges or household 
labor needs.  Many children do not start primary school until the age of ten or older, so 
many adolescents, if in school, attend primary rather than secondary school (Burke and 
Beegle 2004).  Even if enrolled, youth may not attend school on a regular basis, or for 
the entire day.  In the Haydom area, lax regulation by both school workers and parents 
contributed to adolescent truancy.  Youth in school uniforms were frequently observed in 
shops, markets and homes during school hours.  Truancy was also common in Singida, 
but not to the same extent due to stricter enforcement of school policies. 
Gender also affects the social roles of adolescents, and their health and nutrition.  
A study of school attendance in northern Tanzania found that both boys and girls spent a 
similar amount of time farming and in school each week. However, girls spent almost 
50% more time doing household chores than boys (Burke and Beegle 2004). Girls’ 
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chores include food preparation and other household activities, which may increase their 
access to food resources in the home.  Boys, however, may have greater access to food 
outside the household. 
Many sources also report that boys spend significant amounts of time socializing 
and drinking (Dilger 2003; Fenn 2000; Giblin 2005; Mung'ong'o 2003; Omari 1986; 
Rekdal 1996; Setel 1999; Snyder 2005, 2006; Kamat 2008).  The same evidence does 
not exist for girls in the literature.  The literature does report that girls often engage in 
transactional sexual relationships where they may gain luxury goods, or needed 
resources such as food.  At both field sites in this study, Haydom and Singida, youth of 
both genders frequently hung out at bars and guesthouses at night, where transactional 
relationships reportedly take place.  These relationships can impact health and nutrition 
and create gendered power relationships between boys and girls and youth and older 
partners (Wamoyi, Wight, et al. 2010; Kinnunen 2010).   
As with other segments of the Tanzanian population, nutrition is generally 
inadequate among adolescents.  Youth exhibit less acute malnutrition than younger 
children, and adolescent nutritional status in Tanzania is characterized by a high 
prevalence of stunting.   However, the Tanzanian government reports that approximately 
80% of school children are anemic (Kavishe and Mushi 1993; The Tanzania Partnership 
for Child Development Health and Education of School Children in Tanga Region 1996).   
Several projects have been effective in improving nutritional status among 
Tanzanian school children, but all projects represented in the available literature have 
been short-term and ultimately unsustainable.  One multi-sited project showed that Iron 
and Vitamin A supplementation improved growth among young adolescents (Mazengo 
et al. 1997; Beasley et al. 2000).  Another project showed that a fortified beverage 
provided to school children significantly reduced the prevalence of anemia in the 
population (Ash et al. 2003).  Other strategies such as malaria prevention and 
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deworming have been shown to improve blood hemoglobin levels in school children as 
well, especially among the most nutritionally deficient (Beasley et al. 1999; Stoltzfus et 
al. 1997).  Unfortunately, in the light of current school funding and lack of basic nutrition 
initiatives such as lunches being provided, these strategies are unfeasible at most 
schools in Tanzania without outside support.   
Tanzanian adolescents face unique nutritional challenges not seen in previous 
generations.  One study has found that one third of adolescent girls exhibit disordered 
eating; rates are especially in areas with high levels of media exposure and interaction 
with Western culture (Eddy, Hennessey, and Thompson-Brenner 2007). This study used 
the DSM-IV-TR definition of ‘disordered eating’ defined as severe disturbances in eating 
behavior which may be classified as anorexia nervosa, bulimia nervosa, or otherwise 
unspecified (American Psychiatric Association 2000).  While rates of overweight and 
obesity remain low among adolescents, they are increasing for older segments of the 
population.  As life-long food patterns may develop during adolescence, it is important to 
develop healthy eating habits to prevent metabolic disorders later in life among Tanzania 
youth who will increasingly be impacted by the global nutrition transition (NSB 
(Tanzania) and ORC Macro 2005; Kolling, Winkley, and von Deden 2010). 
Other issues such as poverty and household membership are intertwined with 
nutrition among Tanzanian adolescents.  A longitudinal study found that increased 
household income had positive impacts on the nutritional status of household members, 
especially young female children.  However, changes in income did not result in 
increased weight gain for adolescents and young adults, indicating more complex 
relationships between socio-economic factors and adolescent nutrition (Bengtsson 
2010).  Poverty also affects access to health resources which can exacerbate nutritional 
deficiencies among adolescents (Shirima and Kinabo 2005).  For example, health 
education initiatives in secondary schools will only reach a small percentage of 
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adolescents, and poor adolescents may perceive or have real lack of access to facility-
based services due to cost (Plummer, Wight, Wamoyi, et al. 2007; Renju, Andrew, et al. 
2010). 
 
Research Study Sites 
To understand adolescent nutrition in urban and rural environments in Tanzania, 
this study was conducted at two field sites, rural Mbulu District in Manyara Region, and 
Singida Municipality in Singida Region.  Manyara and Singida regions border each other 
in central Tanzania, and are approximately 100 km apart (refer to Figure 1.1).  These 
areas are both on the central highlands of Tanzania, and are considered to be ‘semi-
arid’.  Rainfall amounts average 550 mm per year and vary in distribution and amount 
annually (Shayo 1997).  This area is extremely drought-prone, and has experience 
several local droughts in the 2000s and small-scale farmers identify drought as a major 
challenge to farming (Ludwig, Peterson, and Gortmaker 2001). 
People residing in urban areas in Tanzania have greater rates of school 
attendance, more access to healthcare and more diverse food resources.  However, 
housing and economic problems may be more severe in these areas (NSB (Tanzania) 
and ORC Macro 2005).  According to the most recent Demographic and Health Survey 
(DHS) data, factors influencing adolescent health and nutrition are very different in urban 
and rural areas (see Table 3.1).  Urban areas are more likely to have conveniences 
which ease food preparation such as electricity and close water sources. People in 
urban areas also eat more meals a day, eat more meat, and are generally more food 
secure (Tanzania Commission for AIDS et al. 2008; NSB (Tanzania) and ORC Macro 
2005).  However, rural households are more likely to have access to agricultural 
resources.   
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In rural areas, only a small percentage of the population is obese, and 
undernutrition is a common problem.  In urban areas the picture is more complex; over 
10% of women are classified as obese, while at the same time, undernutrition is 
prevalent as well (NSB (Tanzania) and ORC Macro 2005). Reproductive health also 
varies between urban and rural areas.  Rural girls on average become pregnant at a 
younger age; the most frequent reason given by youth, parents and school workers for 
girls dropping out of secondary school in the Haydom area was pregnancy.  Urban 
women on average, initiate sex at a later age and are more likely to use a condom or 
other method of modern contraception.   
Table 3.1: Selected factors influencing nutrition 
Factors Urban Rural 
Electricity (% of households) 40% 1.3% 
Eat three or more meals per 
day (% of households) 
80% 58% 
Own agricultural land (% of 
households) 
42% 93% 
Pregnancy before the age of 
20 (% of women) 
20.6% 30.7% 
Median time to nearest water 
source (in minutes) 
28.5 5.9 
*(NSB (Tanzania) and ORC Macro 2005) 
The nutritional environment is very different for youth in urban and rural areas; 
rural children are more likely to experience severe bouts of food deprivation, while urban 
children more likely lack micronutrients (UNICEF 2009; Mosha and Fungo 2010).  Food 
insecurity may be most severe among child urban migrants, who are usually absorbed 
into existing households and may not enjoy equal treatment by household heads 
(Muzzini and Lindeboom 2008).  Additionally, roles for children are very different in 
urban areas of Tanzania, such as Singida, than in rural areas.  Data show that urban 
adolescents are more likely than their rural peers to be in school, and achieve higher 
levels of education on average (NSB (Tanzania) and ORC Macro 2005).  They have 
more access to media and a wider variety of foods (Bastien, Leshabari, and Klepp 
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2010).  This is apparent in Singida, where film and TV DVDs are sold on the street and 
makeshift movie houses were a common hang-out.  Western, processed food is also 
available at many small shops in the city.  These resources are not present in Haydom.  
Other research has shown increased consumption of fatty foods, and higher rates of 
prostitution and petty theft due to poverty experienced by adolescents who migrate from 
rural to urban areas throughout Tanzania (Lugalla and Mbwambo 1999; Unwin et al. 
2010).  Adolescents and children in urban areas are also more likely to live without one 
or both parents, which significantly impacts their probability of school attendance and 
school completion (Al-Samarrai and Reilly 2000).  Living without at least one parent or 
living with extended family is much more common among youth in Singida than in 
Haydom. 
Haydom Ward and Mbulu District 
The total population of Mbulu district is 237,280 people, and the median age is 
15.7 years (National Bureau of Statistics 2002).  The majority of the people in Manyara 
region are subsistence farmers, and only 20% of people are involved in non-farm 
activities (Food and Agriculture Organization 2010).  Even if engaged in wage 
employment, virtually everyone practices some subsistence activities.  The main ethnic 
tribe in the area is the Iraqw, a Southern Cushitic-speaking group, who farm a variety of 
crops and practice animal husbandry. Agricultural products are used for subsistence as 
well as integration into the market economy (Snyder 1996).  Previous research 
conducted in the area indicates the prevalence of maternal anemia (Hinderaker et al. 
2001), prevalence and effects of food insecurity (Hadley and Patil 2006), and 
compromised nutritional status of women and children (Sellen 2000).  
In northern Tanzania, subsistence patterns have a great effect on household and 
community roles. Colonial policies, based on Victorian constructions of gender, devalued 
women’s roles and placed males in positions of power within the community and 
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reformed land tenure, which frequently revoked women’s rights to land and livestock 
(Mung'ong'o 2003; Turshen 1984).  Among those households practicing both 
subsistence agriculture and commercial economic activities, such as many Iraqw, men 
more frequently work in wage labor than women, and women are more frequently 
responsible for household chores. In addition to domestic activities, many women 
engage in small-scale commercial endeavors. Planting and harvesting chores are 
conducted by all but much of the responsibility falls on adolescents.  The labor of all 
household members is important, and children are expected to contribute to household 
productivity (Ellis et al. 2007).  Youth hold important roles in Iraqw culture, including 
ritual responsibilities in rain blessings, funerals, and other community rites.  These rituals 
link generations, as elders lead the performances and direct the youth.  However, youth 
ritual participation, and these intergenerational relationships are decreasing due to 
culture change, Christianity, and increased individualism (Snyder 1997).  Many Iraqw 
youth see traditional farming and herding lifestyles as ‘backwards’; if they do stay in their 
home community, they focus on cash crops (Snyder 2002). 
Household roles are very different for pastoralists in the region, such as the 
Datoga. Polygyny, which is relatively uncommon in practice, is preferred among the 
Datoga, and this marriage structure can theoretically reduce labor burdens and therefore 
allow more children to go to school. Research regarding this hypothesis has been 
inconclusive (Mulder 1992; Sellen 2003; Sieff 1997). Pastoralist household roles center 
on herding and livestock. Research has shown that among the Datoga, both genders 
herd at equal rates and responsibilities are allocated by age. Younger children are more 
frequently responsible for less valuable or closer herd units and therefore more 
frequently enrolled in school. Due to poor land management practices during and after 
British colonial administration, distant travel to long-term posts far away from 
homesteads is required for herding cattle.  Because men usually travel long-distance 
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with herds and because they are usually responsible for commercial livestock 
transactions, many women have lost their rights of ownership to their culturally ascribed 
cattle product of milk (Rekdal 1996; Mung'ong'o 2003).  Datoga adolescents of both 
genders engage in herding activities, although distant herding is more commonly 
performed by older boys.  Datoga youth engage in pre-marital boyfriend/girlfriend 
relationships, where sexual exploration is encouraged but constrained by elders.  Non-
culturally sanctioned pre-marital sexual activity, such as actual intercourse is 
stigmatized, and many changes stemming from Western influence such as dress are 
seen as immoral by Datoga elders.  Stigmatization of youth intercourse as “Western” has 
significant impacts on sexual health discourse within the household (Blystad 2004).  
Differing constructions of adolescence may also exist in the region.  Some 
research has defined ‘adult’ as 15 and over among the Datoga (Sellen 2003). This 
definition has not been used in research among other groups in the area.  Although data 
are lacking regarding the household roles of adolescents in the region, they are no doubt 
diverse and influenced by political, economic, cultural, and individual variation.  
A private Lutheran hospital (HLH) is the main source of healthcare in the area; it 
had 73,000 patient visits in 2009 (Haydom Lutheran Hospital 2009).  This hospital is the 
main economic institution in the area, providing virtually all wage employment 
opportunities outside of a few teaching positions.  The town of Haydom and the 
surrounding villages are highly dependent on hospital resources, and HLH wields great 
power in the area. The hospital runs a large network of monthly outpatient clinics which 
provides health education and family planning to the rural villages surrounding Haydom.  
However the main function of these clinics is antenatal care and young child 
immunizations, and they are not frequented by men, non-pregnant women or youth.  In 
most villages, the outreach clinics are the only source of healthcare. There are no health 
programs targeting adolescents in the area.   
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Haydom town is the economic center of the area.  It is also the only town in the 
area with electricity.  Water is accessible through community pumps and local streams.  
Most households go at least daily to the water pumps, which may be several kilometers 
away.  There is no indoor plumbing or sewage treatment.  According to the last town 
census, there are between 4,000 and 5,000 people living in Haydom town.  There are 
two primary schools and no secondary schools in the town.  The majority of adults in 
Haydom are subsistence farmers, work at the hospital, or sell goods at the market or 
own local businesses.  Local beer brewing is also a common method of creating income, 
especially for women (Maurizia 1991).  There is also a large number of tea shops, bars 
and guesthouses, frequented by both adolescents and adults.  According to locals, 
guesthouses, tea shops and bars are hotbeds of adolescent drinking and prostitution 
activities.  Hospital data show a high prevalence of alcohol dependency in the area 
(Olsen 2009).  Although alcoholism has led to measurable increased rates of seizures 
and migraines in the Haydom area, alcohol consumption has been linked to higher levels 
of iron and other micronutrients among adults elsewhere in Tanzania (Malenganisho et 
al. 2007; Mosser, Schmutzhard, and Winkler 2007; Winkler et al. 2010). 
The villages surrounding Haydom have even less access to manufactured goods 
and amenities such as electricity and cooking gas.  Most village residents live in 
traditional mud and stick homes and practice subsistence agriculture.  There is little 
permanent healthcare in these villages, and most lack functioning government 
dispensaries.  Approximately half of the villages have primary schools.  Children from 
villages without schools must walk up to 15 kilometers per day to the next village to 
attend even primary school. The Haydom Secondary School serves all the villages 
included in the Haydom area, and is located eight kilometers outside of Haydom, in a 
location deemed by ward planners to be ‘central’ to all communities it serves.  It is one of 
the few schools in the study which has a formal school meal program.  Breakfast of uji 
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(porridge) and beans and lunch of ugali (stiff porridge) and beans or makande (boiled 
maize and beans) is served daily. The closest market is Getanyama, five kilometers from 
the school, although many go to Haydom for goods due to its larger sized market.  
Because of the distance from villages, many students live in student ghettos while 
school is in session.  Many youth live in student ghettos (in Kiswahili: geto ya 
mwanafunzi); up to half of the student body at the Haydom Secondary School lives in 
the ghetto.  Two to four students generally share one small room, and cooking space is 
a fire pit shared between 15-30 students.  There are no bathrooms.  Sexual abuse of 
girls and exploitation by landlords are reported to be wide spread in these ghettos 
(Community Aid and Small Enterprises Consultancy 2009).   
Singida Municipality 
Singida Municipality is a regional capital and has a population of 115,354 
(National Bureau of Statistics 2002).  In the city, there are several government 
dispensaries, a government health center and the regional hospital.  There are no health 
programs provided by the government which target adolescents here.  There are several 
NGOs which provide nutrition and health resources.  Two organizations include 
adolescents in their mission, the Singida Community Center and the Pentecostal Youth 
House.  Both focus on orphans, or adolescents from desperately poor families, and do 
not serve the general adolescent population.  The Singida Community Center serves a 
daily afternoon meal to approximately 130 children from poor families, provides school 
supplies to those who need it, and administers acute first aid to street children.  The 
street children they serve all have migrated to Singida from the surrounding rural areas 
to find work.  Some work as car washers on the side of a main road, and most beg.  
Many have substance abuse problems and several are HIV positive.  The Pentecostal 
Youth House is an orphanage, and houses 24 children of all ages.  The children are 
referred mostly by other children living in the facility.  Short-term projects have been 
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implemented in the past in Singida which have addressed various health issues 
including dental health, eye disease and HIV/AIDS, although none have been 
sustainable (Regional Commissioner's Office 2006; Mpaka HIV/AIDS Foundation 2010; 
Mabelya et al. 1994). Over 30% of people in Singida region are involved solely in non-
farming activities; 46% live below the government defined poverty line of US$0.20 per 
day (NSB (Tanzania) and ORC Macro 2005).  Even though electricity is available, many 
if not most houses in Singida lack the ability to pay for it, and many lack modern cooking 
facilities, although stoves and refrigerators are sold in the city.  
Singida and Manyara regions are similar in most health, economic and education 
indicators and exhibit a great deal of overlap in the local tribes present in the region.  
However, there are some differences.  Both areas are prone to droughts and 
experiences periodic food crises and water shortages (Regional Commissioner's Office 
2006).  These areas have been severely impacted by the global food crisis of the late 
2000s, and political processes of food aid and distribution have led to the net export of 
food (Phillips 2009).  This has led a high price of maize, a staple food in both regions 
(Minot 2010).  According to most indicators, gender parity in education is much worse in 
Singida.  In Singida region, girls have lower rates of primary and secondary school 
enrollment as well as lower literacy levels than in Manyara region.  Statistics are only 
available for the region as a whole, and may reflect more gendered disparity in rural 
areas.  Enrollment in primary school is virtually even between boys and girls, although 
boys have better attendance at the secondary school.  More women demand, and 
receive family planning in Manyara region (NSB (Tanzania) and ORC Macro 2005).  
Additionally, more women and young children in Singida region have anemia.  Girls are 
more likely to be married at a younger age in Manyara region, with over 10% of girls 
married before the age of 15 (NSB (Tanzania) and ORC Macro 2005).  In this study, no 
girls who were married were contacted for interviews, although marriage seemed 
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relatively common for girls 18 and older.  No married adolescents were enrolled in 
school.  
As in Manyara region, the Singida area of central Tanzania saw the 
marginalization of women during the colonial era.  Relationships and subsistence have 
been traditionally based on cattle in this area.  Although women couldn’t own cattle, and 
were largely responsible for small-scale household farming, gender roles were 
traditionally not strict in this sense, and men assisted in the fields (Rigby 1967).  The 
intrusion of colonial authority into domestic life, and women’s perceived or real 
dissatisfaction of their new roles have translated into stories of the 1950s and 1960s 
droughts being caused by women through witchcraft (Maddox 1996).  Additionally, due 
to colonial favoritism through indirect rule, some groups such as the Gogo suffered much 
more than others, like the Nyaturu, who were given roles in the colonial power structure 
(Maddox 1996; Schneider 1966).  The Gogo still suffer from local stereotypes associated 
with migrant labor and begging which developed due to marginalization, during colonial 
rule when many Gogo had to travel to find work during times of drought (Maddox 1991; 
Tillmar 2005).   
A strong male authority still exists in many households in the Singida area, where 
women are responsible for small-scale farming, water, and household health issues.  
Participant observation did not illustrate large differences in gender roles between the 
Haydom and Singida areas.  In both places women seemed responsible for virtually all 
domestic chores.  Due to lack of grazing land and cattle disease, many men have 
replaced cattle herding work with wage labor (McCauley, West, and Lynch 1992).  In 
Singida, most men engaged in some wage labor, while this was a rare occurrence for 
women.  A strong sense of community exists in the rural areas surrounding Singida 
town, and health initiatives have been shown to be ineffective when focusing on one 
group, such as mothers, without the support and involvement of husbands, other 
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women, or community leaders (McCauley, West, and Lynch 1992).  Data do not exist for 
Singida Municipality.   
As is the case with other urban centers in Tanzania, Singida town has 
experienced rapid change and population growth in the past decade.  In the year 2000, 
there were only eight kilometers of paved roads in the entire region (Temu et al. 2005).  
Currently major road projects are under construction or have been recently completed 
throughout the area, linking Singida town to Dodoma, and Dar es Salaam to the east, 
Kigoma to the west, Mwanza to the north and Mbeya to the south (TANROADS 2010).  
Increased travel and trade due to improved roads has led to increased access to 
Western goods and luxuries in Singida town.  However, robberies along the main 
transport route through Singida are a problem (Andrew 2010; Abidi 2010).  There is also 
an increasing number of sex workers, who report that their main clientele are drivers 
traveling from Dar es Salaam to Rwanda or other parts of Tanzania (Lalor 2004).  Many 
guesthouses and bars surround the large bus stops and Singida residents discuss the 
problems associated with these places, such as rampant prostitution and alcohol and 
drug abuse.  While group affiliations are still strong in the rural areas surrounding 
Singida town, in the city, many ethnic groups are represented and intermarriage is 
common (Phillips 2009; Ndembwike 2006).  Groups from other areas of Tanzania have 
moved into Singida town due to trading and business opportunities, and now influence 
the cultural and business landscape through tribal groups and trade arrangements 
(Tillmar 2005).   
Migration to the city from rural areas in central Tanzania, including Mbulu District 
is common, especially among young people who come for the opportunity of wage labor 
and modern goods (Evans 2002; Muzzini and Lindeboom 2008).  While urban schools in 
Tanzania frequently have better facilities, and teacher quality, they still do not fully 
address the demand in most places (Al-Samarrai and Reilly 2000).  Schools in Singida 
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have more supervision of their students, stricter attendance policies, better facilities, and 
more resources.  The primary school had administrator offices and a teacher’s room, 
and the secondary school had electricity and two computers.  None of these were 
present in any Haydom area schools.  The teachers also appeared to be better trained, 
and had a better command of English.  When compared to other urban areas, Singida 
Municipality does not perform well on standardized exit exams, and suffers from a 
20%deficit of teachers, high staff turnover and lack of administrative support (Swai and 
Ndidde 2006).   
Little data exists regarding health and nutrition in Singida town, however eye 
disease, especially childhood cataracts, and deficiency in Vitamin A are present 
(Weinberger 2006; Courtright et al. 2008).  An assessment of the risks of typhoid fever in 
Singida town found that the city lacks diagnostic laboratories, and people lacked access 
to safe water, proper drainage systems, and sanitary latrine facilities (Malisa and Nyaki 
2010).  Other research has linked the consumption of sugary snacks to dental caries in 
this area, although the rate of caries is not higher than other areas of Tanzania (Nörmark 
and Mosha 1989).  Little research has been conducted on adolescents in Singida region 
specifically, and no current research describes the day-to-day life of adolescents in 
Singida town or the surrounding area.   
In Singida, data were collected in Majengo ward, one of the five subdivisions of 
the municipality.  This section of the city is located close to the city center, and contains 
the municipal health center.  There is one primary school and one secondary school in 
the ward.  Because of the proximity to students’ homes, there are no student ghettos or 
school feeding programs. The residents of this ward have lower to average socio-
economic stati, and represent a range of religious and ethnic backgrounds.  Most 
houses are built out of cement block with tin roofs.  No houses have running water, 
although municipal pumps are spread throughout the ward.  Most houses have indoor 
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cooking facilities such as wood burning stoves or small kerosene burners.  Some 
households have small plots of land for agricultural activity, and households may own 
some chickens or goats.  Larger animals such as cattle are rare.  Most households rely 
largely on the market for food, and engage in formal employment or small-scale 
business activities.   
Although both field sites face issues of poverty, lack of access to education and 
food insecurity, the specific factors which influence and determine peoples’ lives are very 
different.  These differences are important to understand when creating nutrition and 
health programming for any segment of the population, especially youth.  Youth face 
unique challenges and opportunities not seen before in Tanzania, including access to 
media and communication technologies, commercial resources, and new foods.  Access 
to these varies greatly based on location.  Youth also must contend with the negative 
sides of globalization like no generation has before, including new nutritional patterns of 
overweight and obesity in their lifetime, unemployment and diseases like HIV/AIDS 
(Vavrus 2005).  Locality greatly impacts these processes, as well as youths’ feelings of 
hope and agency (Nalkur 2009).  Haydom and Singida represent rural and urban 
realities of modern adolescents.  Analysis of both locations provide a better, more 
complete understanding of Tanzania’s youth, their lived experiences, and their 
relationships with food and health behaviors than has been previously constructed.    
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CHAPTER 4: 
CURRENT POLICY FRAMEWORKS AND TRENDS 
 
Adolescence has become an increasing focus of global health policy.  In 2003, 
the United Nations Population Fund (UNFPA) issued a warning that neglect of 
adolescent health issues would lead to decreased global health in the near future.  The 
HIV/AIDS epidemic was specifically cited as half of all new HIV/AIDS cases at that time 
occurred among 15-24-year-olds.  Adolescent health initiatives were also outlined as an 
extremely cost-effective way to improve current and future population health (United 
Nations Population Fund 2003).  Shortly thereafter, the United Nations Standing 
Committee on Nutrition (SCN) called for increased focus on adolescent nutrition and the 
need for multi-sectorial programming which coordinates health and nutrition efforts 
including programs addressing HIV/AIDS, reproductive health, child survival and 
adolescent health across the lifespan at the national level (SCN 2006).  Since then, 
youth issues have been included in policy more frequently, and adolescence has been 
widely recognized as a critical time in the lifespan.   
 
Adolescent Policy at the Global Level 
The World Health Organization (WHO) Department of Child and Adolescent 
Health and Development (CAH) outlined a new adolescent health approach in 2009.  
This framework advocates for countries and regional offices to use HIV/AIDS and 
Maternal Health programming activities as entry points for implementing adolescent 
health policy priorities.  These issues are already strong foci of the MDGs and country-
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level priorities, and they are issues that are traditionally constructed as important to 
adolescents.  Adolescent programming should then expand beyond these issues, to 
address other issues facing adolescents such as nutrition, mental health and substance 
use.  The WHO’s framework, called the ‘4S Approach’, is based on the following 
principles: 
• Strategic information for advocacy, policies and programs 
• Supportive evidence-based policies 
• Service provision and utilization 
• Strengthening action in other sectors 
The WHO places county-level ministries of health as the lead in understanding 
and addressing adolescent health and wellness issues.  Following the second point, 
policies addressing sexual and reproductive health, as well as HIV/AIDS should explicitly 
outline programmatic actions necessary to address the needs of adolescents and the 
evidence on which these actions are based.  The third point highlights the fact that 
developing countries, such as Tanzania, have many actors involved in health care and 
public health prevention activities, health policies should apply to all government, NGO 
and individual or private actors.  A standard of quality and specified set of goals should 
be shared among all groups.  Finally, other sectors such as education and youth 
development, as well as civil society organizations should be pushed to evaluate 
initiatives aimed at adolescents, and collaborate with the health sector to ensure 
adequate, comprehensive programming at the national level (Department of Child and 
Adolescent Health and Development 2009).  The WHO has also outlined the initial 
actions at the national, regional and local levels necessary to developing and 
implementing a 4S approach.   
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The 4S approach is a major change from the previous adolescent health agenda 
outlined by the WHO in 2002.  Previously, the WHO’s construction of adolescent health 
was more limited in scope, and it focused advocacy on reformulating of existing health 
services to make them ‘adolescent friendly’.  It is important to understand these policy 
initiatives, however, as many country adolescent health policy frameworks, including 
Tanzania’s, are currently based on them (Bearinger et al. 2007). The 2002 initiative for 
adolescent friendly health services focused almost exclusively on facility-based 
biomedical healthcare.  Important strategies included ensuring privacy and 
confidentiality, affordability, competent friendly staff, convenience, and comprehensive 
services, without discrimination based on gender, ethnicity, religion or any other factor.  
Health services for adolescents were encouraged both at health facilities such as clinics 
and hospitals, but also within the community and schools, in places that adolescents 
frequent.  The adolescent friendly health services initiative focused on clearly defining 
goals, creating a consensus among important stakeholders and outlining essential 
services to be provided (McIntyre 2002).  The new 2009 4S approach places emphasis 
on evidence-based policy and programs instead.  Additionally, the WHO’s definition of 
adolescence has become less strict.  The 2002 adolescent health agenda explicitly 
outlined age-based categories of adolescents, while more recent policy and 
informational documents do not consistently define adolescence based on chronological 
age, and expand the given age range beyond what is defined in earlier documents 
(Department of Child and Adolescent Health and Development 2009; McIntyre 2002).  
These changes are based in part on analysis of adolescent health initiatives around the 
globe which found high variability in adolescents’ health needs and strategies for 
accessing care at the local level, and program effectiveness.  In general, there was only 
limited success in any medium or large scale attempts to address adolescent health 
based on 2002 WHO recommendations.   
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Many governments and NGOs adopted the youth friendly services strategy, and 
adolescent health programming has been largely based on these principles in the 2000s 
(Bearinger et al. 2007).  Many strategies have been used to improve health services for 
adolescents, but due to lack of monitoring and evaluation components, it is unknown 
which methods are most effective or efficient.  Meta-analysis of adolescent friendly 
health projects found that broader, multi-sectorial approaches were necessary to 
contextualize services and provide education and support for adolescent health activities 
(Tylee et al. 2007).  In a review of youth access to health and mental health care, it was 
found that goals of non-facility-based care and inclusion of adolescents in planning 
activities were outlined in WHO and other guidance documents were not realized and 
lack of school and community-based care limited adolescents’ access to services, 
especially among boys and younger adolescents who were uncomfortable accessing 
health care though reproductive health maternal and child clinics (Anderson and Lowen 
2010).  The WHO’s own analysis found that in the places that did develop youth centers 
to provide non-facility based biomedical healthcare to adolescents were not effective in 
attracting boys and younger adolescents (Department of Child and Adolescent Health 
and Development 2009).  Positively, of the few programs that did have an evaluation 
component, many have shown that, at least in the short term, adolescent friendly health 
care has increased utilization rates among adolescents, especially for sexual health 
(Larke, Cleophas-Mazige, Plummer, Obasi, Rwakatare, et al. 2010; Tylee et al. 2007; 
Speizer, Magnani, and CE 2003).  The ultimate conclusion of the WHO was that 
provision of youth friendly services alone are not sufficient to meet adolescent health 
and nutrition needs, and demand-side interventions such as public education are 
necessary to improve adolescent health and nutrition on a large scale (Department of 
Child and Adolescent Health and Development 2009).  Youth friendly services are an 
important component of adolescent health and nutrition, and should be incorporated into 
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national health policies, however, adolescent health must be addressed through multi-
component policy strategies which expand upon facility-based services and are locally 
specific. 
Other global organizations have contributed to trends in adolescent health policy, 
but none have been as influential as the WHO.  There is a huge diversity among the 
United Nations (UN) agencies in approaches to youth issues and adolescent health, 
although common themes are present. The United Nations Children’s Fund (UNICEF) is 
one of the few global organizations to specifically address adolescents as a distinct and 
priority population.  They advocate for increased participation of adolescents in policy 
creation.  They also focus on the antecedents of adolescent problems, such as stable 
living conditions, academic achievement, emotional wellbeing and opportunities for work 
(UNICEF 2002). The UNFPA addresses adolescent health and nutrition, but positions it 
within a larger framework of education, livelihoods and advocacy.  As part of this, they 
promote adolescence as a specific focus in health, poverty reduction and social 
development.  They include both boys and girls in health services and education, where 
as many other global organizations such as UNICEF and private foundations such as 
the Center for Global Development target adolescent girls almost exclusively. Finally, the 
UNFPA calls for a participatory approach to policy development where youth are 
included in planning activities (United Nations Population Fund 2007).  Ultimately, 
programming backed by the UNFPA is based on a package of reproductive health 
services and livelihood development implemented through partnerships between 
education, health, and poverty reduction sectors.  The rationale for UNFPA advocacy of 
adolescent issues is based on both human rights and cost-effectiveness since 
adolescents are a large part of the population structure in most developing countries.  
The United Nations Development Program (UNDP) utilizes a different acting framework 
toward adolescent health.  Here, adolescence is constructed as a transitional period, 
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where the focus is on developing livelihood skills for adult life, with efforts based on 
achieving the MDG target of productive employment and decent work for all (MDG 
Achievement Fund 2010).  Their main role in adolescent issues is advocacy for national-
level policies rather than programming and service provision (Kolybashkina 2008).  
Reducing youth unemployment and improving youth training opportunities are specific 
foci of the UNDP program in Tanzania (UNDP Tanzania 2010).     
The World Bank addresses youth issues in several ways, and is one of the few 
major international organizations that advocates for adolescent nutrition as a policy 
focus.  Youth are also listed as a specific concern in reproductive health and education. 
The World Bank’s approach to adolescent nutrition calls for youth involvement in 
programming and planning, multi-sectorial coordination, and the inclusion of both girls 
and boys.  They construct adolescents as a diverse group, where programming should 
target narrow age bands due to the quickly changing needs and realities of adolescence.  
The World Bank reverses the WHO strategy by constructing nutrition programming and 
behavior change strategies as an entry point for reaching adolescents regarding other 
issues such as sexuality and substance abuse (Children and Youth Thematic Group 
2003).  Currently, the major World Bank policy push is for investing in adolescent health 
and education issues to improve future national level economies (Hempel and 
Cunningham 2010).  They have produced a policy toolkit to advise government about 
creating policy targeting youth.  This toolkit takes a problem-based approach where 
unemployment, early school leaving, risky sexual behavior, crime and substance abuse 
are constructed as the most important youth issues (Cunningham et al. 2008).      
There are a multitude of other approaches to policy and programming targeting 
adolescents taken by other global actors.  A rights-based perspective toward youth 
policy, most notably used by Save the Children and UNICEF in Asia, attempts to 
address the underlying causes of human rights violations and is based on United 
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Nations human rights conventions (Theis 2004; Landsdown 2004).  Another common 
approach is to address adolescent livelihoods to reduce adolescent poverty and poverty-
related issues in later life, as is used by the International Labor Organization and the 
International Center for Research on Women  (Youth Employment Programme 2010; 
Meyers et al. 2000). Livelihood strategies have been unique in their participatory 
approaches to planning, and their attention to local needs.  However, this type of 
approach has been criticized as being limited in scope, and systematically neglecting 
segments of the adolescent population such as married adolescent girls (Adolescent 
Development and Participation Unit Programme Division 2006).  Finally, organizations 
specifically targeting adolescents in their missions, such as the International Youth 
Foundation and Youth Development Strategies, Inc. have advocated for multi-faceted 
programming and policy which addresses multiple areas of youth development, such as 
reducing risk factors and risk behaviors, increasing skills training, improving and 
reinforcing social networks, and improving human resources competencies.  These 
approaches predate, and are similar to the WHO’s new 4S approach (Youth 
Development Strategies Inc. 2003; International Youth Foundation 2000).     
At the regional level, the WHO Regional Office for Africa (AFRO) Child and 
Adolescent Health Department does not specifically outline any policies or strategies 
targeting adolescents as a unique population.  All AFRO program targets address 
children under five.  Additionally, the AFRO outline of adolescent health in the region 
only discusses problem-based sexual health issues such as unwanted pregnancy and 
STIs, specifically HIV/AIDS (World Health Organization - Africa 2010).  Other regional 
UN offices serving East Africa do not address adolescent health and nutrition as a major 
programming aim either.  UNICEF focuses nutrition programming and advocacy on 
breastfeeding and acute malnutrition of children under five.  The only focus of the 
Eastern and Southern Regional Office for UNICEF which specifies adolescents is the 
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prevention and treatment of HIV/AIDS (UNICEF Eastern and Southern Africa 2010).  
The African Union, with planning and evaluation assistance from the UNFPA and the 
WHO created the Maputo Plan of Action in 2006, which outlines policy framework for 
sexual and reproductive health and rights in Africa.  It also identifies youth as a 
particularly vulnerable group, and largely based on the WHO initiative, youth friendly 
services are a major component of the plan.  This document calls for sexuality education 
for youth both in and out of school, and the “meaningful participation of young 
people…in the positioning and delivery of youth friendly services” (The African Union 
Commission 2006, pg 13).  Although used as a guidance document by government 
ministries of health in Africa and many NGOs working in the region, little evaluation has 
been conducted to assess best practices for implementation of the plan or its influence 
on national-level policy in the region (Wilcher et al. 2008).   
Other programming in sub-Saharan Africa, especially in the health sector, has 
been constructed vertically to address single issues such as HIV/AIDS.  These large-
scale focused initiatives have been at the expense of other major public health issues, 
such as lack of potable water, poor sanitation and food insecurity (Halpern 2008).  
However, research has repeatedly shown the inextricable relationships among health 
and disease, food consumption, poverty, access to resources, gender, locality and 
culture.  Despite the extensive evidence supporting the syndemic nature of health and 
disease and poverty in sub-Saharan Africa, few programs have incorporated strategies 
to address diverse and distal structural issues (Himmelgreen et al. 2009).  Multifactorial 
programs are assuredly necessary to address youth health in Africa.  While regional 
policy cites the need for service and programming integration, most local youth 
programs, like other programming in sub-Saharan Africa, remain single-issue focused.  
These programs most commonly address HIV/AIDS and reproductive health, or other 
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problem-based issues such as teen pregnancy and substance abuse (Bennett and 
Tonkin 2003).   
 
Nutrition Policy Engaging Adolescents at the Global Level 
Many global organizations have outlined policy and recommendations for 
nutrition improvement.  However, few have explicitly cited adolescents as a unique or 
important population (Haider and Bhatia 2006).  The WHO has developed the Nutrition-
Friendly Schools Initiative (NFSI), in response to global obesity and the nutrition 
transition.  It works with the WHO’s existing school health initiative, Focusing Resources 
on Effective School Health (FRESH) and well as other UN agencies’ school health 
programs and policies to combat nutrition problems of all kinds, but specifically focuses 
on overweight and obesity (World Health Organization 2006).  NFSI and the WHO in 
general advocate for programs promoting positive behaviors rather than problem-based 
approaches, and multi-sectorial coordination to provide a holistic approach to nutrition 
which includes schools, communities and families.  Interestingly, the only nutrition 
guidelines outlined for adolescents are school-based (World Health Organization 2010).  
The proposed outcomes of NFSI are based on mental health and attitudes, rather than 
physical health outcomes, and include enjoyment of healthy eating and exercise, and a 
positive self-image (World Health Organization 2006). 
The United Nations agencies, led by the World Food Program (WFP) have jointly 
outlined the Essential Package, a set of twelve priorities to protect and improve the 
nutritional status and health of school children as a complement to the FRESH initiative. 
Especially important to adolescent nutrition are food for education, health, nutrition and 
hygiene education, and school gardens.  Unfortunately, the Essential Package neglects 
youth who are not attending or not enrolled in schools.  Various UN agencies have 
identified focus areas of the Essential Package which align with their larger initiatives 
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and organizational goals.  For example, UNICEF’s focus, is to address sanitary 
conditions at schools, such as potable water, and health and nutrition education (World 
Food Program and UNICEF).  Within the framework of the Essential Package, the Food 
and Agriculture Organization (FAO) uses school-based nutrition efforts to improve 
current health and attempt to create life-long healthy behaviors.  The FAO’s work toward 
the Essential Package is one of the few places in global health policy where the need for 
basing actions on local needs and food practices is explicitly stated (World Health 
Organization 2006; Ismail et al. 2003).   
The WFP engages with adolescent issues in two ways.  First, they provide 
school meals in undernourished areas as part of the UN Essential Package.  These 
programs are implemented in several ways, including monetary donations to 
governments and local women’s groups to cook and supply food, and direct food 
donations (Ahmed 2005). Sustainability is a large focus of the WFP’s school feeding 
initiatives.  Countries must create a plan for continuing programs after donor assistance 
has ended. Tanzania, however, is not one of the 32 countries where the WFP is working 
to implement this initiative (World Food Programme 2008).  Counter to the overarching 
trend in global policy, the WFP does not encourage decentralization of school feeding 
programs due to lack of staff at the local level to administer programs and lack of 
expertise in food acquisition and pollutant disposal (World Food Program and World 
Bank 2009).  Second, the WFP specifically highlights youth through policy advocacy for 
inclusion of nutrition and health education with livelihood training for girls, and provision 
of school-based nutrition in secondary schools to encourage girls’ continued enrollment 
(World Food Program 2010).  Unfortunately, as it stands, the WFP nutrition efforts 
largely ignore out of school adolescents and boys (World Food Programme 2008).   
Separate from the Essential Package and NFSI, the World Bank, in coordination 
with the Gates Foundation and many UN agencies and development organizations has 
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outlined a set of 13 cost-effective interventions for nutrition in four categories.  These 
strategies largely focus on children under two and pregnant and breastfeeding women.  
The main push is to encourage countries to develop prioritized nutrition policy at the 
national level with one national coordinating authority with a broad multi-sectorial 
mandate and a monitoring component (Bill & Melinda Gates Foundation 2010).  While 
this effort provides a framework for development organizations, private voluntary 
organizations and national governments to coordinate goals and activities, little explicit 
attention is paid to the importance of local realities and culture, and the health of older 
children, adolescents or boys.  World Bank policy is to integrate nutrition activities into 
existing services, rather than develop new programs. While community collaboration is 
discussed, World Bank staffers are charged with identifying and creating nutrition 
intervention targets and activities to be implemented based on a pre-determined set of 
nutrition indicators and intervention options.  Stated World Bank nutrition programming  
goals are to minimize staffing, utilize community-based workers, ensure cost-
effectiveness, and collaborate with other donors (Nutrition Advisory Service 2010).  In 
Tanzania, the World Bank has assisted in the creation of the Health Sector Strategic 
Plan III (see below).  Tanzania has also recently borrowed loans from the World Bank to 
improve secondary school infrastructure, which may include school feeding programs 
(World Bank 2010). 
 
Adolescent Policy in Tanzania 
Largely based on principles outlined in global health policy and strategies, there 
are many national-level policies in Tanzania which impact adolescent health and 
nutrition, as outlined in Table 4.1. 
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Table 4.1: Selected health and nutrition policies affecting youth in Tanzania 
Policy Name Year Main Points 
National Adolescent 
Health and 
Development Strategy 
2004 Encourages youth friendly health services and 
creates provider training programs.  Encourages 
adolescent reproductive health provision and health 
education. (Expired in 2008.) 
Food and Nutrition 
Policy for Tanzania 
1992 Outlines strategies for addressing the major nutrition 
problems in Tanzania through multi-sectorial 
hierarchical strategies including poverty reduction, 
land use and farming practice improvements. 
Child Development 
Policy 
1996 Encourages school enrollment, and family and 
community support for children. 
National Youth 
Development Policy 
1996 Promotes youth activities through livelihood training, 
employment initiatives and empowerment.  It outlines 
the need for understanding the diversity of youth 
experiences to effectively address youth issues. 
Policy Guidelines of 
School Health 
Promotion in Tanzania 
Mainland 
2000 Creates the Tanzania School Health Program and 
outlines requirements for school health services, 
school environment and sanitation, and health 
education.  Creates the Youth Development Council. 
National Health Policy 2003 Decentralizes the health administration to emphasize 
the district level, encourages sector-wide approaches 
to health, and places primary health care as the 
cornerstone of health in Tanzania. 
Health Sector Strategic 
Plan III 
2009 Addresses MDG targets through district-level actions, 
encourages youth friendly services, identifies under 
and over-nutrition as issues of concern in Tanzania. 
 
While adolescent health or nutrition has not been a large policy foci on the 
regional level, Tanzania has been a WHO CAH focus country for adolescent health.  
With help from the UNFPA and the WHO, the Tanzania Ministry of Health Reproductive 
and Child Health Unit created the National Adolescent Health and Development Strategy 
for 2004-2008.  The major aims of this policy were to encourage the inclusion of 
adolescents in other policies, improve adolescents’ access to healthcare through youth 
friendly programming, provide behavior change communication, develop livelihood skills, 
and increase capacity for youth programs.  The policy constructs adolescents as a 
unique and diverse group, separate from young children or adults.  It highlights the need 
to address them separately from other demographic groups and the local specificity of 
the adolescent experience.  From this policy, a 12-module training program for health 
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workers was developed to improve providers’ competency in adolescent care.  This 
training program was used as a model for the WHO’s 2006 Orientation Programme on 
Adolescent Health for Healthcare Providers.   
Unfortunately, from the outset, the implementation strategy of this policy in 
Tanzania was unclear (Price, Hawkins, and Ezekiel 2003).  In 2008, when this policy 
was set to expire, a United States Agency for International Development (USAID)–
funded review found that although reproductive health services were available to most 
Tanzanian adolescents, the services were adult-centered and adolescents were unlikely 
to access them, especially in rural areas.  This review also found that there was minimal 
desired behavior change regarding reproductive and sexual health among adolescents 
(TACAIDS 2008).  The National Adolescent Health and Development Strategy was 
allowed to expire in 2008, and the UNFPA is currently funding a joint Ministry of Health 
and Chama cha Uzazi na Malezi Bora Tanzania (UMATI, the Tanzania family planning 
agency) project to review the policy and conduct a current situational analysis of 
adolescent health in the country (UMATI 2008).  The WHO is providing technical support 
to reformulate the National Adolescent Health Strategy to be based on objectives laid 
out in the 4S Framework for communities, district health officials, national policy makers 
and the WHO county office (World Health Organization - Africa 2010).  Although a new 
Adolescent Health and Development Strategy was supposed to be implemented for 
2009-2013, at the time of this fieldwork in 2010, the new policy had not yet been created, 
and information about the 2004-2008 version was not being distributed, effectively 
leaving Tanzania with no adolescent health policy at all (Mapella 2010).   
There are several other important policies which add to the government’s 
framework to address adolescent health and nutrition in Tanzania.  This framework is 
ultimately a patchwork of policies created during the structural adjustment period of the 
1980s and 1990s, as well as more recent policies based on concerns for HIV/AIDS and 
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trends to create multi-sectorial initiatives and horizontal programming.  One of the older 
policies impacting adolescent nutrition in the country is the 1992 Food and Nutrition 
Policy for Tanzania.  This policy was created at the height of structural adjustment, and 
reflects the neoliberal goals of free trade and reduced role of government.  This policy 
calls for market-based improvement of farming and land-use practices to increase the 
domestic food supply.  It also focuses on teaching strategies to improve nutrition, and 
places the responsibility of nutrition improvement on households and communities.  For 
example, household sanitation is constructed as the result of unhygienic personal 
practices, and the method to reduce transmission of infectious diseases is to educate 
women on hygiene.  While important, this strategy ignores the structural causes of 
illness such as unsafe water supplies, poor sanitation systems and lack of access to 
quality food and healthcare. This policy encourages collaboration among ministries, and 
important and good ideas are incorporated into the responsibilities of each.  These 
include the reduction of women’s workload to improve food security, protected water 
sources, support to farmers, conservation practices, and improvement of food 
distribution networks. Implementation of these ideas is based on the existing hierarchical 
health care structure in the country, and promotes district-level ownership of programs 
and initiatives, a theme common to almost all policies in Tanzania.  Village Primary 
Health Care Committees are charged with assessing the causes of malnutrition in the 
village, planning strategies and methods for solving problems, searching for methods to 
increasing village income for running food and nutrition projects, presenting reports of 
activities to the next level in the governmental health hierarchy, and monitoring the 
effects of activities.  While local-level knowledge is essential to effective actions to 
improve food security and nutrition, village health committees lack the time, expertise, 
and funding capacity to do what is asked of them in this policy.  Outside of the village 
health committees, specific roles are not defined and actions vague. The lack of 
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feedback channels, as well as lack of commitment of funds and technical expertise from 
the national level seriously hamper the effectiveness of Tanzania’s flagship policy to 
address food and nutrition issues (Ministry of Health 1992).   
In 1996, the government implemented two related policies, the Child 
Development Policy housed in the Ministry of Community Development, Women Affairs 
and Children, and the National Youth Development Policy housed in the Ministry of 
Labour and Youth Development.  These policies define youth and adolescence in 
different ways, and focuses on different actions and priority areas.  The Child 
Development Policy defines a child as anyone under the age of 18.  It constructs 
childhood as a diverse experience, based on urban and rural life and gender, and cites 
culture change and ‘decline in morality and neglect of traditions’ as a major cause for 
problems during childhood.  Adolescent needs are family planning, protection against 
sexually transmitted infections, and preparation for self-reliance.  Parents are a specific 
focus of this policy, which advocates for marriages to be continued for the sake of 
children, and parental responsibility for the prevention of child labor and homelessness 
and provision of essential nutrients.  Mothers are specifically charged with maintaining 
household and community sanitation and limiting family size through family planning.  
Many ministries, along with community groups and religious institutions are named as 
having roles in child protection and development.  However, many of these statements 
are unspecific and unenforceable, such as the Ministry of Education and Culture being 
tasked with ‘improving the quality of primary education’ (Ministry of Community 
Development 1996).   While this policy seems to accurately identify the diversity of 
childhood and adolescence in Tanzania, and some of the problems facing those under 
the age of 18, the roles and actions identified are largely not feasible, and the 
communication and organizational structures necessary for implementation are not 
outlined.    
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Concurrent to the Child Development Policy, the National Youth Development 
Policy was produced.  This was the first policy in Tanzania to specifically target this life 
stage.  It defines youth as being between the ages of 15-24.  The objectives of this 
policy are to: 
• promote the lives of youth by developing them in many areas such as 
education and vocational training  
• mobilize youth 
• prepare youth to be leaders 
• involve many sectors in youth issues 
• enable youth to help in national development (Ministry of Labour and Youth 
Development 1996).   
Importantly, this policy identifies the need to understand where youths are, their 
population, their activities and their specific needs to improve planning and 
implementation efforts of the policy.  As with the Child Development Policy, modern 
culture and divorce are constructed as two of the main causes of adolescent problems.  
Again, a list of non-binding actions for various stakeholders and ministries are outlined, 
and again, these roles are unenforceable, unfunded, and vague.  For example, the 
Ministry of Health is charged with creating adolescent-friendly services, conducting 
health education, and involving youth in planning activities with no explanation of what 
these should include nor their funding mechanisms.  The most important action outlined 
in this policy is the creation of Youth Development Committees at the village, ward, 
district, and regional levels.  These committees are to contain a diverse membership 
and provide micro-loans to youth, register youth groups, and generally assist youth.  
While such committees could be useful in addressing adolescent issues such as health 
and nutrition, there was no evidence of these committees at any level at either field site.  
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In response to the deterioration in school quality, student enrollment, and 
performance seen throughout the 1980s and 1990s, the Ministry of Education and 
Culture and the Ministry of Health created the Tanzania School Health Program and a 
School Health Office at the national level through the 2000 Policy Guidelines of School 
Health Promotion in Tanzania Mainland.  This policy supplements and updates the 1995 
Education and Training policy, which largely does not engage with adolescent nutrition 
or health, but outlines (but does not provide a funding mechanism for) school feeding 
programs.  There are three components for school health in the policy, (1) health 
services, (2) school environment, and (3) health education. In line with prior efforts for 
decentralization and emphasis on the local level, the responsibility for health education, 
child health assessment and assessment of the school environment is placed on 
teachers.  To provide health services at school, teachers are to be trained in first aid.  
Teachers and administrators are to facilitate building (and cleaning) latrines, hand 
washing stations, and school meal programs.  Additionally, teacher-based educational 
approaches (rather than outside visitors) are to be used to provide comprehensive 
health and sexual education in primary schools due to the recognition that few 
adolescents advance beyond this level.  Some roles in this policy are explicitly defined, 
and the bulk of responsibility for action is placed on district-level School Health 
Coordinators.  This role replaces vague responsibilities of community health workers to 
carry out school health activities as outlined in previous health policy (Tanzania Food 
and Nutrition Center 1995).  The policy does not clearly define where new positions will 
be placed in the governmental hierarchy and to which ministry (health or education) they 
will report.  The Ministry of Education and Culture is to provide teacher training activities, 
however, the School Health Office is located in the Ministry of Health at the national level 
(Tanzania School Health Program 2000).  There are many good ideas and best 
practices outlined in the school health policy, such as the creation of peer-education 
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campaigns, and a checklist for evaluating health promotion activities in schools.  Like 
other policies in Tanzania, roles are (vaguely) outlined for many diverse stakeholders 
such as parents, private voluntary organizations and churches.   
 
Health Policy in Tanzania 
Since 1994, Tanzania has undertaken Health Sector Reforms with the aim of 
improving quality and efficacy of health service delivery based on an emphasis on 
primary health care and district-level administration.  In order to address the Alma Ata 
Declaration, which Tanzania adopted in 1981, along with MDGs initiated in 1990, 
primary care, maternal and child health and HIV/AIDS are among the main health issues 
receiving policy focus. In 2001, district health services were encompassed in the Local 
Government Authority (LGA), which provided a budgeting and management tool for local 
government affairs.  Health funding is provided to LGAs through the Health Basket 
Funds to encourage local sustainability and sector-wide approaches (The United 
Republic of Tanzania Ministry of Health and Social Welfare 2009).   
In 2003, the National Health Policy was revised based on changes in 
governmental and international health priorities, funding mechanisms, and technological 
advancements.  This policy reinforces trends to decentralize health administration and 
emphasizes cultural appropriateness of services, coordination among sectors and 
primary care as the cornerstone of all health activities.  The policy is based on an 
Essential Package of health needs, including reproductive health, food and nutrition, 
HIV/AIDS, and the treatment of common diseases such as tuberculosis, malaria, and 
upper respiratory tract infections.  (This is separate from the WFP Essential Package for 
nutrition.)  Nutrition and school health services are two of the main promotion topics 
outlined, and adolescents are listed as a nutritionally vulnerable group.  The National 
Health Policy also advocates for youth friendly reproductive health services, especially 
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for boys.  This policy outlines the central roles of District Health Service Boards and 
health facility committees to facilitate health activities.  Services are encouraged to be 
outsourced through public/private partnerships and designated voluntary hospitals can 
replace governmental ones at the district level.  Financing plans reflect the neoliberal 
policies of the 1980s and 1990s, and are partially based on user fees and local tax 
collection, but also include NGO funds, national funding and funds from the CHF 
(Ministry of Health 2003).    
Other policies have been created to address specific areas of health care, and 
certain health issues.  These include the Client Service Charter which outlines patients’ 
rights, the National Malaria Medium Term Strategic Plan, and the National Strategy for 
Non-Communicable Diseases, which although listed as published in 2008, is still in draft 
form (The United Republic of Tanzania Ministry of Health and Social Welfare 2009).  
These types of policies generally do not identify adolescents as a specific demographic. 
The Second National Multi-Sectorial Strategic Framework on HIV/AIDS lists adolescents 
as a high-risk group, and a group which has special needs in the prevention of 
HIV/AIDS.  Actions targeting youth support the WHO’s youth friendly services initiative, 
and are largely facility based.  Prevention strategies are to be implemented in schools, 
and although out-of-school youth are listed as a concern, no strategies are identified for 
reaching them, except for placing responsibility on private voluntary organizations.  This 
policy also calls for inclusion of youth officers in LGAs to help improve efficacy of 
programming.  Youth unemployment is also identified as a major risk factor for 
HIV/AIDS; unfortunately, again, no strategies are outlined to address this issue.  The 
Strategic Framework on HIV/AIDS lists nutrition is another major factor influencing risk 
for HIV/AIDS and ability to remain healthy after infection.  However, the only strategic 
approaches regarding nutrition are nutrition education for those on anti-retrovirals, and 
nutritional support for households with infected persons (Prime Minister's Office 2007).   
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The current acting framework for health activities in Tanzania is the Third Health 
Sector Strategic Plan (The United Republic of Tanzania Ministry of Health and Social 
Welfare 2009).  The Strategic Plan is aligned with MDG goals.  It outlines the necessary 
strategies for addressing the MDGs in Tanzania, and poverty alleviation to create better 
nutrition, environments and education population-wide to be facilitated through five types 
of services, 11 strategies to improve services and health, and consideration six issues 
which crosscut levels, services and strategies.  Major emphasis is on decentralization of 
services to the district level.  Through oversight by the District Council Health 
Committee, this plan attempts to create coherence among health sector approaches and 
private and government actors to reduce duplication of efforts and gaps in health 
promotion.  As is common in many Tanzanian policies relating to health, youth friendly 
services are identified as necessary, especially for reproductive health and HIV/AIDS 
prevention. Although the promotion of healthy lifestyles and nutrition are a main strategy, 
only mothers and young children are specifically mentioned as targets in this area.  
Indicators used to track success are rates of involvement and money spent, rather than 
measures of nutritional outcomes (The United Republic of Tanzania Ministry of Health 
and Social Welfare 2009).  Adolescents are mentioned generally as a vulnerable group 
in need of attention in all health promotion efforts, along with HIV/AIDS patients, the 
elderly and young children. Important to future nutrition policy, the Health Sector 
Strategic Plan III is the first policy in Tanzania to discuss the issue of overnutrition in 
addition to undernutrition, illustrating the nutritional transition occurring in the country.  
As with nutrition and youth policy, the Health Sector Strategic Plan III provides good 
ideas for actions, but is piecemeal nature and vague in many of the roles defined making 
priorities largely unenforceable and unfunded.   
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Impact of Policy on Health, Nutrition and Social Welfare in Tanzania 
The impact of policies stemming from and in response to structural adjustment 
have largely led to worsened or stagnated health outcomes in Tanzania, and have 
negatively impacted other social indicators as well.  An ethnographic study in northern 
Tanzania found that rising school costs, expounded by the rising cost of other goods and 
services has led to educational inequality where those dependent on farming income are 
less likely to be able to send their children to school or support them to continue to 
secondary school.  Additionally, parents feel that youth employment opportunities are 
minimal compared to the past, when large governmental parastatals provided both 
agricultural and non-agricultural jobs to many. Lack of money and education reportedly 
leads many, especially women, to engage in risky sexual behavior which then leads to 
unwanted pregnancies and HIV/AIDS (Vavrus 2005).  This study illustrates the 
multifactorial nature of structural adjustment and national policy, which impact poverty, 
access to education, and health among youth in Tanzania.  Other research has found 
that vaccination rates at the national level have not improved from 1990 to 2005, the 
period when structural adjustment strategies were implemented.  Coverage rates remain 
stagnant between 70 and 75% (NSB (Tanzania) and ORC Macro 2005).  However, 
disparities have arisen among wealth strata. By 2005, the wealthiest were vaccinated at 
high rates, and the poorest segment of the population experienced a significant decline 
in vaccination coverage.  This problem was exacerbated by health staffing declines, 
where on the randomly selected day of data collection, 40% of health dispensaries did 
not have qualified staff present (Semali 2010).   
In response to global increases in food costs in the 2000s, the Tanzania Ministry 
of Agriculture intensified policy strategies based on privatization and free trade, including 
reducing on tariffs and taxes on agricultural technology, increasing investments in 
irrigation, encouraging of District Councils to use public funds to subsidize private 
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farmers’ tractor purchases, and creating of a Strategic Grain Reserve where private 
retain stocks (Mashindano 2009).  A recent analysis of nutrition in Tanzania found that 
local-level data collection effectively ceased with the decentralization of government 
systems compounded by high worker turnover, leading to a lack of data about nutritional 
status for programming and policy making efforts.  In addition, District Council 
Committees lack expertise about nutrition, and lacked understanding of how their actions 
could impact nutrition (Leach and Kilama 2009).  An analysis of school health and 
nutrition conducted by the Tanzania Food and Nutrition Center found that the Tanzania 
School Health Policy had little impact on student feeding, and up to 75% of students in 
Tanzania go without breakfast AND do not get any meal during school hours.  This has 
led to measurable nutritional deficiencies such as protein-energy malnutrition, anemia, 
and Vitamin A deficiency, as well as low school attendance rates and attention problems 
(Mamuya 2004).   
Fortunately, the impact of existing policy for health and nutrition has not been 
entirely negative. A 2007 review of current health policy in Tanzania and the impacts of 
policy on population health and health indicators found that the existing policy framework 
is relevant to achieving the MDGs and identified health sector goals, and actions 
outlined by the Health Sector Strategic Plan (II) and the Program of Work are 
appropriate to achieve health priorities.  This cohesion and consistency has led to 
increased donor funds and financial resources for health.  However not all goals and 
targets are equally addressed.  One of the major problems identified by this review was 
a severe lack of health staff, so high profile issues, such as HIV/AIDS programming, 
divert staff and reduce funds from other areas (COWI 2007).  Quality and quantity of 
human resources, and staff management have been identified elsewhere as major 
impediments to health reforms and policy implementation in Tanzania (Kurowski et al. 
2007).  Fortunately, in-service training programs have led to measurable increases in 
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staff quality.  There was significant progress in strengthening district-level council health 
services in the early and mid-2000s, and corollary guidance documents have greatly 
improved budgeting at the district level.  However, several reviews have found that that 
the planning and budgeting process is not participatory in most cases (COWI 2007; 
Renju, Makokha, et al. 2010).   
Although it does not reach national or international targets, public funding from 
the national government for health increased during the early part of the 2000s.  A major 
limitation to accessing health services especially among the very poor in Tanzania has 
been cost sharing mechanisms introduced during structural adjustment.  Currently, 
household expenditures account for 47% of healthcare financing, and the process for 
identifying those eligible for fee waivers are cumbersome for both households and 
communities (Mtei et al. 2007).  A contributing problem to financial barriers to care is the 
high prevalence of informal payments extracted from patients by local health workers.  
Corruption has been reported as ‘endemic’ and lack of pay is frequently cited as a major 
cause of health worker shortages, lack of quality of care, and lack of worker motivation 
(Stringhini et al. 2009; Manongi, Marchant, and Bygbjerg 2006; Wyss, Kilima, and 
Lorenz 2001).  There has also been little improvement in equity in access to care based 
on geography and in improving the water and electricity supply of primary care facilities. 
Moderate improvements have occurred in availability of drugs at all levels of the health 
system, although shortages still exist (COWI 2007).  Evaluation and collaboration has 
improved among sectors of the government to addressing health priorities, although at 
the national level, cooperation mechanisms have led to cumbersome and ineffectual 
meetings among policy makers and government officials.  Faith-based and other private 
voluntary organizations have been largely excluded from planning and collaboration, 
with some notable local-level exceptions (COWI 2007).  Another review of health sector 
strategic plans in Africa faulted Tanzania for lack of quantification of their plan, both in 
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providing baseline data, and in setting targets for indicators for key objectives.  Although 
projected funding resources were outlined, there was also no attempt to relate objectives 
to financing and allocation of funds.  On a positive note, Tanzania was highlighted for its 
identification of key partners and coordination of the health sector with poverty reduction 
strategies (Barry et al. 2010).   
 Tanzania has been commended by international organizations and the UN for 
aligning national poverty and health priorities with the MDGs, but it is highly unlikely that 
most MDGs will be met (Janson 2007).  The government asserts that Tanzania is 
currently on track to meet the target of reducing the proportion of people who suffer from 
hunger by half (Poverty Eradication and Economic Empowerment Division 2009).  
However, according to the UNDP’s analysis of the same data, unless the current policy 
is fully funded, or major changes are made to address the extremely poor in poverty 
eradication efforts, this goal will not be met (Programme 2009).  They are also off track 
in achieving maternal health goals, especially reducing maternal mortality (United 
Nations Development Programme 2007).  Important to adolescent health and nutrition, 
Tanzania has, however, made huge gains in school enrollment and use of modern 
contraceptive methods since initiation of strategies to meet the MDGs in 1990, although 
school enrollment disparities based on wealth remain high.  Tanzania has also made 
gains in infant and child mortality and malaria prevention (Janson 2007).  However, 
Tanzania’s ability to achieve MDGs by 2015 faces the same limitations as other health 
policy strategies, including insufficient human resources, lack of effective monitoring and 
evaluation, and lack of funding (Poverty Eradication and Economic Empowerment 
Division 2009).   
There is huge variation in policy implementation, health and nutrition funding, and 
quality of services throughout Tanzania based mainly on geography and poverty level.  
A study in Arusha region found that provider competency, ownership of facility (public or 
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private) and population density impacted the services that patients received and patient 
satisfaction in important ways.  Private facilities and areas of higher population density 
had providers with more training and higher overall competency (Leonard and Masatu 
2007).  Urban areas have on average, twice as many health workers per capita than 
rural areas, however, significant inequalities exist within urban districts along 
socioeconomic lines.  Additionally, health workers with higher levels of training such as 
Assistant Medical Officers and doctors are more unequally distributed than lower-level 
workers like clinical officers (Munga and Maestad 2009).  The disparity in quality of 
schools between urban and rural areas is very marked and urban schools are able to 
attract better quality teachers.  This is important to implementing the national school 
health program, which relies heavily on school staff.  Even fewer incentives exist in 
education policy for teacher recruitment and retention in rural areas than for rural health 
workers through health policies.  Additionally, the lack of secondary schools in rural 
areas draws the best students from rural areas to urban schools, further depriving rural 
areas (Wedgwood 2007).  
The National Adolescent Health and Development Policy has not been 
implemented on a large scale, but several privately run programs have been developed 
based on its principles.  MEMA kwa Vijana (Good things for young people), an AMREF 
and UNAIDS-funded project to improve sexual and reproductive health of adolescents in 
Tanzania, is based on concepts outlined in the National Adolescent Health Policy and 
the National Multi-Sectorial Strategic Framework on HIV/AIDS.  It utilizes a multi-
sectorial approach through school-based education, youth friendly service provision, 
community based condom distribution and community-based activities.  This project has 
been integrated into district-level government in Mwanza region through cost-sharing, 
teacher and health worker training and the creation of school curriculum.  Currently, it 
has been scaled-up to 649 schools in four districts.  From project initiation, there has 
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been an emphasis on monitoring and evaluation.  After ten years, this program has led 
to a significant decrease in the number of sexual partners among boys, increased 
reported condom use among girls, and increased sexual health knowledge among all 
adolescents. Unfortunately, is has not had an impact on HIV/AIDS transmission rates, 
reported pregnancies (Doyle, Ross, Maganja, et al. 2010).  It has also documented 
increased adolescent utilization rates for health services, especially among young men, 
after provider training (Larke, Cleophas-Mazige, Plummer, Obasi, Rwakatare, et al. 
2010).   
Until very recently, there has been little policy advocacy or engagement of the 
MEMA kwa Vijana planners with national-level health administrators (Changalucha and 
Obasi 2007; Temu, Komrower, and Remes 2008).  Important to policy makers at 
regional and national levels, analysis of MEMA kwa Vijana has illustrated district level 
challenges to implementing new adolescent health campaigns, such as high staff 
turnover, lack of promised funding, and limited understanding of the national policy 
framework by local workers (Renju, Makokha, et al. 2010).  The African Youth Alliance 
(AYA), an initiative funded by the UNFPA and other international donors, conducted 
several large adolescent reproductive health projects in the early 2000s.  These projects 
were community and school-based and encouraged youth friendly services. The AYA 
found similar results to MEMA kwa Vijana.  Unfortunately, AYA efforts ended in 2005 
(Pathfinder International 2005).  While MEMA kwa Vijana and the AYA projects focused 
explicitly on sexual and reproductive health, their models of school, community, and 
healthcare-based programming, and focus on evaluation could inform youth nutrition and 
general health initiatives and policy in Tanzania, especially the current review and 
revision efforts for the Ministry of Health’s Adolescent Health and Development Strategy.   
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Impact of Policy on Youth in Haydom Ward and Singida Municipality 
There is little evidence of health and nutrition policies affecting adolescents at 
either field site.  The Regional Medical Officer of Singida Region discussed the National 
Adolescent Health and Development Policy as good, and acknowledged the importance 
of adolescent health and nutrition, and specifically the need for reproductive health care 
for adolescents.  He said that, unfortunately, the region lacked the manpower, funding 
and expertise to execute the policy, and no attempts have been made to provide youth 
friendly services.  No other local health worker in either field site had heard of the policy.   
In Haydom there is little governmental health activity due to the presence of the 
Haydom Lutheran Hospital (HLH), which has recently been named a regional referral 
hospital.  It is therefore useful to understand HLH’s institutional policies affecting 
adolescents.  In a general sense, the hospital’s strategic plan reflects national policy 
trends toward horizontal programming, increased and improved human resources, and 
the impact of basket funding mechanisms.  There is no explicit institutional attention paid 
to adolescence.  Although reproductive health is a major focus of the hospital, 
adolescents are not explicitly included in these effort. (Health workers state that 
adolescents, especially girls, would not be turned away).   
A decade after its creation, the impact of the Tanzania School Health Program is 
marginal at best in Haydom Ward and Singida Municipality.  At both field sites, many 
teachers do not address health or nutrition at all in their classes due to lack of 
knowledge, and most schools in Haydom and Singida lack latrines, and all lacked proper 
hand washing stations.  There is a School Health Coordinator who reports to both 
Education and Health officials.  In the past, teacher training had been conducted, 
however high staff turnover rates and lack of funds to repeat training means that none of 
the current teachers in Singida have been trained in first aid, health education or 
environmental sanitation.  Monitoring of school based activities were inhibited because 
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there was no money in the budget to buy gas for vehicles for the School Health 
Coordinator to visit schools (Mtua 2010).  No school in Singida provides meals, although 
those who have money can buy snacks from local women on most schools’ grounds.  In 
Haydom, there are plans to improve cooking facilities and nutrition of the students in 
educational facilities supported by the hospital, namely the nursing school, and the 
future vocational training school.  However, the vast majority of youth in Haydom attend 
the government primary and secondary schools.  In Mbulu District, there is no evidence 
of a School Health Coordinator, and all schools visited provided minimal health 
education and no sexual education (Mbulu District Medical Officer 2009).  National policy 
for community-based school feeding programs has been partially implemented at a few 
schools in the Haydom area, however.  At these schools students are fed one to two 
meals per day, although these meals are repetitive and lack dietary diversity.  These 
school meals are facilitated through a required contribution; to be enrolled in school, 
parents must provide a predetermined amount of beans and maize per student, which 
limits many families’ ability to send their children to school.   
The main goals of current Tanzanian health policy are to decentralize healthcare 
bureaucracy, improve access to and quality of primary health care and achieve the 
MDGs.  The most aggressive actions focus on maternal and child care, HIV/AIDS, and 
combating malaria and tuberculosis (Ministry of Health 2003).  The country has been 
successful in decentralizing health administration, and in many cases integrating local 
constructions of health and local health needs into care at many government facilities 
(Langwick 2008).  However, Tanzania faces major limitations in reaching their policy 
goals due to lack of LGA technical capacity, health worker shortage, insufficient funds, 
poor quality infrastructure and regulatory infringements by practitioners (Goodman et al. 
2007; Kurowski et al. 2007; Rowe et al. 2005).  Future policy must incorporate the 
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changing needs and realities of the population, including the growing youth segment, to 
prevent poor nutrition of all kinds and protect the current and future health of its citizens. 
  
98 
 
 
 
 
CHAPTER 5: 
A BIOCULTURAL FRAMEWORK AND ITS APPLIATION TO YOUTH FOOD 
CONSUMPTION  
 
Food lies at the nexus of biology and culture, impacting susceptibility to disease, 
reproduction and growth while simultaneously creating identity and reflecting social 
structures and power (Anderson 2005).  Food can also signify resistance to power 
imbedded in gender, class, ethnicity and age (Mintz and Du Bois 2002).  The complex 
relationship between food and the lived experience is particularly salient in the study of 
adolescence and youth. This is a highly transitional yet autonomous time in the life 
course where growth and maturation require large nutritional inputs while at the same 
time social identity is being formed and new social roles are adopted. These new roles 
bring autonomy, independence and new dimensions of power, all of which are exercised 
through relationships with food (McDade 2002). The lived experience of youth in 
Tanzania is created through an interrelated web of political, economic, socio-cultural and 
environmental processes which create, reinforce, and are impacted by household health, 
nutrition and food security.  
Biocultural models in anthropology are based on the investigation of how social, 
cultural, historical, economic and political processes affect human biologies and how 
biological processes in humans affect societies and cultures (Goodman and Leatherman 
1998).  These models attempt to understand the social and cultural contexts of how and 
why physical outcomes occur, and develop solutions which improve human health and 
wellbeing. Biocultural frameworks have been especially useful to medical and nutritional 
99 
 
anthropology to attempt to bridge the perceived schism between cultural and biological 
subfields in anthropology and to investigate how health and nutrition outcomes are 
created by political-economic, historical and ecological processes and, in an applied 
sense, understand pathways for intervention and programmatic action (Dufour 2006; 
Dressler 1995; Fuentes and McDade 2007; Hruschka, Lende, and Worthman 2005; 
Pelto, Goodman, and Dufour 2000; Himmelgreen 2002; Hadley and Wutich 2009).   
This study utilizes a biocultural framework to assess adolescent nutrition in urban 
and rural Tanzania and builds on political economy with influences from political ecology, 
evolution and an adaptive perspective.  Several perspectives are incorporated from 
biological and cultural anthropology to focus on disparities in people’s ability to access 
resources created through social processes and how these disparities are manifest in 
the food consumption patterns and health related behaviors and realities of adolescents.   
This framework draws on diverse theoretical perspectives to attempt to understand 
outcomes through analysis of processes in a broadly defined environment.  Each 
highlights different aspect of the environment, ad causal pathways to individual and 
social outcomes.  Life of youth in Tanzania is a web of interrelated, dynamic factors, and 
no individual theory adequately explains it.   
The central theory of this study’s biocultural framework is political economy of 
health.  This orientation’s focus on the manifestation of disparities in health is particularly 
useful in the study settings, where many people lack constant access to basic food 
resources, and political, economic, cultural and historic factors influence lives and create 
access and marginalization among groups in diverse ways.  As part of this, I attempt to 
include a critical understanding of culture, and the constructed pathways which create 
the experience of being a ‘youth’ in modern Tanzania.  This has been a major criticism of 
the biocultural framework, and even now few researchers attempt to engage a critical 
perspective of culture in their work.   
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The field sites included in this study are highly seasonal, and livelihoods, food 
consumption, health and access to resources are dependent on the natural and social 
environment.  A political ecological perspective places more explicit emphasis on 
ecological constraints in addition to cultural beliefs/knowledge, and material/economic 
processes and is used to support and further understandings of youth experiences in 
central Tanzania.  To better understand anthropometric results and coping strategies, an 
adaptive perspective is also incorporated.  In regions of seasonal food scarcity and 
chronic under-nutrition, adaptations and the inability to cope are important factors in 
health and disease prevention.  Finally, evolutionary theory is used to focus analysis on 
the ways in which intergenerational chains of outcomes and reproductive success can 
help to understand the nutritional outcomes observed.  Evolutionary and related life 
history theory is also used as a basis for policy justification, so inclusion of these 
perspectives can inform policy analysis and study application.    This model is complex 
and confusing, as illustrated in Figure 5.1.  I want to illustrate, however, how dichotomies 
between biological and cultural, constructed and natural, are false, constructed in and of 
themselves.  I am trying to highlight the interconnectedness of the multiplicity of 
influences which affect youth food consumption and the resulting biological and social 
outcomes in youths’ lives.  This type of multi-perspectival analysis can lead to a holistic 
understanding of modern youth in central Tanzania and their relationships to food, their 
food consumption, and their nutritional needs. 
 Figure 5.1: The biocultural framework of modern central Tanzanian youth
Social Determinants of Food 
Food is an important marker for social transitions and bonds, and also reinforces 
day-to-day cultural practices and household relationships.  Food is used as a way to 
mark separation in cultural roles as well as solidarity 
Mintz and Du Bois (2002), food is “material and symbolic, which marks the prevailing 
sexual division of labor, social class or ethnic identity” (pg 225). Many traditional cultural 
practices to mark social identification and transition in East Af
 
Consumption in the Lifecycle
(Anderson 2005). Ac
rica are centered around 
101 
 
 
 
cording to 
102 
 
food.  Among the Chagga of northern Tanzania, traditional marriage preparation during a 
girl’s adolescence includes seclusion in her maternal grandmother’s house. During this 
time, she is given a special diet to fatten her for marriage. She also receives lessons in 
her future roles as a wife and mother. Subsequently, after marriage and first conception, 
three feasts are held to educate the couple on child rearing and reproduction, bless the 
mother and child, and celebrate the impending birth (Raum 1939). These examples 
illustrate how food is symbolically distributed and how that distribution has real 
consequences in the health and nutritional status of community members.    
Consumption is not the only way that food functions as a marker of the lifespan. 
Among matrilineal societies in many parts of East Africa, food and access to its 
production and preparation are frequently gained through initiation rites, where although 
a girl does not leave her natal household, her assumption of food-related adult 
household roles mark her availability for marriage (Ntukula 1994). Additionally, 
household income distribution may be affected by gendered food economic systems. 
Beer is an important income generator for young Samburu women in Kenya. Beer is a 
high status item that is categorized as ‘food’ among the Samburu, and is used an identity 
marker among community elders. Although elders are highly respected, they may be 
nutritionally deficient. Beer provides elders with a socially acceptable way to supplement 
food consumption. Redistribution of wealth between younger women and elders through 
the culturally constructed economic relationships based on beer consumption provides a 
way for both groups to benefit and better their (and the women’s households’) nutritional 
status (Holtzman 2001).  
Additionally, food can be a way to access symbolism outside of the household or 
community and identify with larger global processes. This is especially important for the 
study of food among youth who are in the process of creating identity and may be 
shifting among social roles (Durham 2004). In developing areas, exploring constructions 
103 
 
of ‘traditional’ and ‘modern’ food are important analytical tools for understanding inter-
generational culture change related to food.  For example, in Asia, McDonald’s food is 
interpreted as a status symbol in China, a political act in Taiwan, and has been 
reinterpreted from exotic to ‘normal’ over time in Japan.  These interpretations vary by 
age as well, were in many places McDonald’s and other Western food establishments 
are part of the identity of youth.  Adolescents create identity through new food choices; 
however, large international trends are localized and reinterpreted as well (Watson 2006; 
Holtzman 2006).  A study of Finnish high-school and college women found that 
perceptions of identity were strongly related to food choice, as were perceptions of 
physical and mental health.  Ideological reasoning was the strongest predictor of food 
choice.  Vegetarianism and contamination frameworks, magico-religious beliefs and 
ethnic identification largely dictated food consumption choice for those who identified 
with these constructs (Lindeman and Stark 1999).  This type of research is important 
from an applied perspective, where an in-depth understanding of cultural constructions 
of food and eating patterns influence how adolescents construct health and the trade-
offs they are willing to make to achieve public health dietary goals.  For example, a study 
in Cyprus found that adolescents associate fast food consumption with being youthful 
and as part of a desirable ‘cool’ lifestyle.  Rather than presenting healthy eating as ‘right’ 
or ‘proper,’ this study shows that health educators should associate healthy foods with 
positive lifestyle images for adolescents and use a participatory approach to health 
promotion design (Ioannou 2009). 
In addition to individual relationships with food, intra-household food distribution 
is important to understanding the differential effects of household economics, culture and 
interpersonal relationships on youths’ food consumption.  To fully address population 
nutrition, we must first better understand the variability of food security within populations 
and the uniqueness of youth in household processes and their relationships with food.  
104 
 
To fill this gap, researchers must address ‘adolescence’ as a socially constructed and 
unique cultural category which experiences food insecurity through unique and variable 
processes impacted by gender, location of residence and household-level factors.   
Only one study to date has specifically addressed adolescents’ food security and 
the relationship to household food allocation in sub-Saharan Africa. In Ethiopia, Hadley 
et al. measured self-perceived food insecurity of adolescents and household food 
insecurity through a questionnaire conducted with the household head. The aim was to 
examine whether adults were buffering adolescents against food insecurity and if 
buffering affected males and females differently based on social and cultural 
constructions (Hadley, Lindstrom, Tessema, et al. 2008).  It was found that food 
insecurity of adolescents varied by gender. First, the level of household food insecurity 
was higher than the level of food insecurity reported by adolescents, showing that 
household heads were buffering against adolescent food insecurity.  Among households 
that were severely food insecure, 21% of boys and 41% of girls reported being food 
insecure, and among households that were not severely food insecure, 12.4% of boys 
and 15.3% of girls were food insecure. In households where both a boy and girl were 
interviewed, 77% reported the same level of food security in households that were not 
severely food insecure.  However, in severely food insecure households, 40% of girls 
reported being food insecure when their brother did not.  The authors state that this type 
of differential buffering is consistent with larger cultural constructions of gender inequality 
(Hadley and Patil 2008).  Other research from Ethiopia has reported overall gender 
discrimination where men are allowed more freedom, more agency, and more access to 
resources such as education and work (Taffa, Sundby, and Bjune 2003).  Additionally, 
women have been excluded from many development and civil programs in Ethiopia, 
including agricultural extension services (Tadele 1999).  Finally, Hadley and his team 
showed that food insecurity among adolescents resulted in poorer health, and that poor 
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health interfered with their daily activities more frequently among food insecure 
adolescents (Hadley, Lindstrom, Tessema, et al. 2008).  There are some limitations with 
this study, however.  Actual food consumption was not measured, nor was location of 
meals (in the home or outside of it), or energy expenditure.  These issues are important 
to understanding how food insecurity is created and whether differences in food security 
are created within or outside of the household.  Another factor that may impact this 
study’s results is gendered reporting of food insecurity, where boys and girls assess food 
security dimensions differently.  Differences in understanding and reporting of food 
security measures by gender have been identified elsewhere, and may reflect differing 
perceptions about the world and not actual difference in food allocation (Eadly 1987).  
Subsequent research by Hadley and his team found that when food prices increased as 
a result of the 2007 global food crisis, adolescent boys were more likely to become food 
insecure, to the extent that after the global food crisis, there was no overall gender 
difference in rates of food insecurity.  This follow-up also found that issues impacting 
food security affected urban and rural areas differently.  At baseline, urban areas were 
more food insecure, but food insecurity increased greatly among rural areas after 2007 
(Hadley et al. 2009).   
Other studies have shown that food insecurity affects genders differently (Alaimo, 
Olson, and Frongillo 2002; Jyoti, Frongillo, and Jones 2005), and that youths’ health 
outcomes associated with household food insecurity are gendered (Casey et al. 2005). 
In Africa, HIV/AIDS, urbanization and preferences for wage-labor over agricultural 
activities have all been cited as reasons for household food insecurity (Moyer 2004; 
Bryceson 2000; Topouzis 1999).  Anthropological research in sub-Saharan Africa has 
shown that youth are a diverse and constantly changing segment of the population.  
They can simultaneously exist in a liminal state between childhood and adulthood and 
be part of a culturally constructed distinct age-based segment of the community 
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(Durham 2000).  Throughout the world, youth experience food security in unique ways, 
and in sub-Saharan Africa, youth use unique strategies to curb poverty, gain resources 
and achieve culturally determined goals (De Boeck and Honwana 2005; Casey et al. 
2005; Jyoti, Frongillo, and Jones 2005).  Youths’ lives are imbedded within households 
and communities, and an anthropological perspective is necessary to understand the 
cultural, political and economic processes which lead to the food insecurity in this 
important and understudied demographic.    
 
Health and Nutrition During Adolescence 
Poor nutrition during adolescence can lead to a trajectory of diminished health 
outcomes during adulthood and the following generation (Cameron 2007).  Growth 
during adolescence is at a higher velocity than at any other time besides the first year of 
life. Better-nourished girls have lower rates of anemia, higher pre-menarchal growth 
velocities and reach menarche earlier than under-nourished girls (UNICEF 2002). 
Among adolescent males, higher adiposity is thought to increase the bioavailability of 
testosterone and subsequent maturation and somatic growth (Wachter and Bulatao 
2003). Adolescent nutrition is especially important in areas where age at first birth is low, 
such as Tanzania, where over half of married women have their first child by age 19 
(National Bureau of Statistics and ORC Macro 2005).  Anemia during adolescence 
especially among girls, has been shown to significantly impact work capacity and 
cognition, even after controlling for undernutrition (Sen and Kanani 2006).  Research 
among adolescent boys in environments of chronic undernourishment found that 
stunting and wasting first exhibited in early childhood continue and become more severe 
during adolescence.  Although boys’ growth velocities reached the same rate as those of 
a well-nourished population, the adolescent growth spurt was delayed and shortened, 
leading to continued height and weight deficits (Satyanarayana, Naidu, and Narasinga 
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Rao 1980).  A recent study in Canada found that adolescents, especially girls, who 
experience hunger at any point in their  growth and development exhibit poorer general 
health throughout childhood and adolescence (Kirkpatrick, McIntyre, and Potestio 2010).   
While undernutrition and wasting are still reported in Tanzania and elsewhere in 
sub-Saharan Africa, there is an increasing prevalence of overweight and obesity among 
adolescents worldwide.  This transition among adolescents can largely be explained by 
decreased activity patterns, increased access to manufactured oils, and demand for 
high-status, high calorie foods such as soda and fast foods (Schneider 2000).  Among 
youth, stunting resulting from poor early nutrition, and overweight from current dietary 
and activity patterns are seen in many areas around the world which have gone through 
the nutrition transition in adolescents’ lifetimes (Popkin, Richards, and Monteiro 1996).  
Overnutrition in adolescence can lead to increased rates of cardiovascular disease in 
adulthood, high blood pressure, and diabetes.  A review of existing literature from 
developing countries found that in populations that exhibit stunting with overweight 
during adolescence, the risk is even higher (Stein, Thompson, and Waters 2005).  Fat 
distribution may be different among adolescents exhibiting this trend as well, where 
higher adiposity is exhibited in the abdomen (Schroeder and Martorell 1999).  This type 
of adiposity is more dangerous, and more associated with health risks than high overall 
body fat (Janssen, Katzmarzyk, and Ross 2004).  Additionally, while early pregnancy 
carries severe health risks among undernourished adolescents, pregnancy in overweight 
adolescents is also problematic.  Pregnancy in over nourished girls can lead to 
increased weight gain and higher BMI than would be expected in older overweight 
women (Gigante, Rasmussen, and Victora 2005).  As the burden of overnutrition shifts 
from rich to poor countries, there must be a concerted effort to address the prevention of 
lifelong adverse health among today’s youth (Popkin 2004). 
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Increasingly, in developing countries, obesity and underweight are seen 
concurrently.  A large study among youth in South Africa found that both nutritional 
problems are occurring in the same location, and rates vary disproportionally by cultural 
factors such as gender, socio-economic status and ethnicity. Boys suffered more from 
underweight than girls; girls suffered more from overweight.  Older age was also 
associated with risk for overweight.  Racial constructions of ‘black’, ‘colored’ and ‘white’ 
were interrelated with gender, where ‘black’ boys and ‘colored’ girls were most at risk for 
underweight.  These racial categories in South Africa are intertwined with culture and 
economic status, and impact both access to food resources and constructions of desired 
body type (Reddy et al. 2009).  In Tanzania, while many still exhibit underweight, even in 
urban areas, lifestyle changes such as decreased activity, access to fast food and 
processed food, and sedentary wage labor are increasing at a rapid pace (Kinabo 2004).  
It is apparent that social, political, economic, and household factors are important in 
adolescent nutrition throughout the world.  An anthropological perspective which 
addresses both biological and cultural processes of food and nutrition is necessary for 
the holistic understanding of adolescent’s relationships with food and the resulting health 
and nutrition outcomes. 
 
Constructing the Biocultural Framework 
Biocultural frameworks in anthropology attempt to understand human biology and 
health through the combination of biological and cultural theories, and emphasizes the 
distal factors that contribute to health outcomes. Nutritional stress is central to the 
biocultural model. In many cases, nutrition creates the link between health outcomes 
and sociocultural processes mediated through the individual. Biology and culture have a 
long history of integration in anthropology, and foundational theorists have made great 
contributions to understanding human existence through both perspectives (Foucault 
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2006; Hall 1904; Mead 1929; Boas 1912). Livingstone’s seminal work on malaria and 
sickle cell anemia is frequently cited as a landmark in the development of biocultural 
approaches (Dufour 2006; Goodman and Leatherman 1998). This study made links 
among subsistence patterns, disease distribution, environment, and adaptation in human 
populations to understand the development and distribution of the sickle cell trait 
(Livingstone 1958). Despite this study, the most influential theories in anthropology in the 
mid-20th century considered the environment as physical rather than social, and 
researchers become increasingly specialized and isolated in their subfields. Some have 
argued that a chasm was created between the subfields in the mid to late 20th century 
and that a return to a more holistic approach is necessary to understanding 
contemporary human health (Goodman and Leatherman 1998; Wiley 1992; Singer and 
Baer 1995). The biocultural framework attempts to rectify this split and create a reflexive 
theoretical approach which combines biology and social processes rather than ignoring 
one side or the other, or reducing them to static or deterministic constructs (Levins and 
Lewontin 1985). Although methods and theoretical perspectives that are incorporated 
under the umbrella of bioculturalism are diverse, this dialectical relationship is a central 
and constant theme. This paradigm has drawn upon many theoretical perspectives 
including life history theory, political economy and ecology, structuralism, evolutionary 
theory, the adaptive perspective and epidemiology (Dressler 2001; Goodman and 
Leatherman 1998; McDade 2003; Pelto and Freake 2003; Singer and Baer 1995; Wiley 
1992; Armelagos et al. 1992).  
Current uses of the biocultural model stem from critiques of medical ecology that 
it fails to “consider fully or accurately the role of social relations in the origin of health and 
illness” (Singer 1989, pg 223). While biocultural perspectives do not completely abandon 
adaptive or ecological approaches, this framework seeks to expand focus to 
ethnographic factors influencing health and problematize cultural constructions of 
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biomedicine and science. The biocultural model is diverse and encompasses a great 
deal of research; two decades after the Levins and Lewontin outlined a dialectical 
understanding of culture and biology, scholars are still debating how a holistic model of 
biocultural anthropology should be conceptualized and operationalized (Fuentes and 
McDade 2007). Initially the biocultural framework was heavily based on adaptive and 
ecological approaches. Researchers realized that cultural constructions and practices 
influenced disease rates, so culture was incorporated into the understanding of 
environment in these studies. The individual was constructed as a mediator between 
biology and culture, and as able to both biologically and behaviorally adapt to their 
environment. Early biocultural approaches also acknowledged that biology has cultural 
effects as well, although little actual research addressed this topic (Moore et al. 1980).  
The Adaptive Perspective 
One of the most influential epistemological perspectives to the biocultural 
framework is the adaptive perspective.  This attempts to understand environmental 
constraints, individual goals, and appropriate and available options to achieve desired 
ends (Armelagos et al. 1992). Analytical focus is on identification of environmental 
stressors and human responses to them, measured both in reproductive fitness and 
function (Huss-Ashmore 2000). Autonomous control exerted by various levels of actors 
including individuals, households or populations is foundational to this perspective 
(Goodman and Leatherman 1998). The environment includes social factors, where 
“common goals or culture will influence the prioritization of stresses and the direction of 
decision making” (Wiley 1992, pg 228). The adaptive perspective is closely linked to the 
scientific method of hypothesis generation and testing and largely investigates proximate 
factors influencing human health and biology (Wiley 1992). Nutritional stress from this 
perspective focuses largely on physiological adaptations through reductions in basal 
metabolic rate and growth stunting and sociocultural adaptations including behavioral 
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and technological innovations. Attempts to understand long-standing food traditions as 
adaptive have achieved limited success (Pelto, Goodman, and Dufour 2000).    
The adaptive perspective has been criticized as overly deterministic, simplistic 
and static in its construction of the environment and failing to address more distal factors 
affecting health such as history, class structure and political economy (Singer 1993).  
Adaptive models have also been criticized for “naturalizing” socially produced disparities 
in resource allocation and constructing adaptations as functional rather than 
consequential to deficits (Pelto and Pelto 1989; Leatherman 2005). Uncritical static 
models of the environment have also been problematic in adaptive research, and groups 
have been constructed as overly homogenous (Goodman and Leatherman 1998). Many 
of the initial critiques of adaptive and evolutionary models were based on the “small but 
healthy” hypothesis which postulated that small stature was an adaptation to 
malnutrition. The political implication was that food resources should not be directed to 
mild to moderately malnourished individuals because they were adapted to their 
situation and healthy. However, this ‘adaptation’ was functionally detrimental and at a 
cost to individuals’ health and behavioral status (Pelto and Pelto 1989).  More recent 
work within this perspective has reconceptualized functionally detrimental situations as 
‘accommodations’ in recognition of changes resulting from stressful situations 
(Ghalambor et al. 2007).  This debate regarding the adaptive perspective and rejoinders 
regarding more culturally-based paradigms have been important in driving a more critical 
approach to biocultural research and efforts to create models that better incorporate all 
aspects of human health (Leatherman, Goodman, and Thomas 1993; Singer 1993, 
1995; Wiley 1992).  This critique led to attempts to synthesize theoretical models, 
incorporate political economy into health research, and reformulate existing theory 
(Goodman and Leatherman 1998).       
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Political Economy and Political Ecology of Health 
Two other influential theoretical perspectives to biocultural models are political 
economy and political ecology. Political economy stems from Marxist influences, and 
employs dependency theory and world systems theory to understand relationships 
between capitalism and underdevelopment.  Within anthropology, political economy is 
concerned with how history, global systems, power and local realities create contexts for 
people’s lived experiences (Roseberry 1988). Singer explains political economy as an 
important and particularly anthropological tool, as it helps us construct an understanding 
of the world that is “holistic, historical, and immediately concerned with on-the-ground 
features of social life, social relationships, and social knowledge, as well as with 
culturally constituted systems of meaning….and consciously political (Singer 1998, pg 
226).”  One of the most influential works in political economy is Eric Wolf’s Europe and 
the People Without History (1982).  The 1985 American Ethnologist review of Wolf’s 
work stated, “after this book, anthropology will never be the same” (Worsley 1984, pg 
170).  This prediction seems to be spot-on; almost thirty years after its initial publication, 
it remains central to political economic research (Carter 2007; Earle 2010; Shani 2008; 
Singer 2004).  This work invokes an explicitly Marxist perspective of political economy to 
demonstrate non-Europeans’ roles in historic global processes as active participants 
rather than as the static, unchanging entities they are frequently constructed as in the 
dominant narratives of history.  Wolf’s theoretical argument is that political economy 
underlies all modern social science, and is essential to understanding how social 
inequalities, and relationships of political and economic power determine health, health 
behaviors, and access to care and health resources (Singer 2004).  As with any single 
work, there are limitations, however.  Wolf’s argument would be strengthened by 
incorporating biological data to understand the lived experience and local realities of 
populations (Greenhalgh 1990). In the past twenty years, biological and cultural 
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anthropologists have constructed a biocultural framework, which utilizes Wolf and others’ 
work as a foundation upon which to build a holistic understanding of the human 
condition, which incorporates not only micro, macro and meso-level cultural, political and 
economic processes, but also investigates biological and environmental  realities as well 
(Goodman and Leatherman 1998; Worthman and Costello 2009).  
Political economy of health approaches highlight social relations as key to 
accessing resources for health. In this perspective, resources are materialist 
constructions of actual physical needs, economic and social power and support, as well 
as control of knowledge.  Also important are links between the local and the global, 
which highlight Wolf’s construction of micro and macro-level interactions, where regional 
and international processes shape local realities (Wolf 1982).  History (also termed 
historical contingency) is central to understanding the biological consequences of social 
change and relationships of power.  Also important to the political economy of health 
perspective is the dialectical relationship between human societies and the social and 
natural environments in which they reside; humans actively create their environment, 
while at the same time are products of it.  Researchers attempt to critically analyze 
ideology and knowledge of all actors including researchers themselves and how power 
is maintained through these multi-level processes (Goodman and Leatherman 1998).  
By using political economy, reassessments of research based on adaptation 
have led to different conclusions in some populations. For example, ecological and 
adaptive theory guided early studies among high altitude populations in Peru and 
research focused on extreme stressors associated with altitude and homogenized the 
population and environment. However, later research from a political-economic 
perspective showed that nutritional status, illness, and coping strategies were diverse 
within and among communities and were based on social phenomena including 
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distribution of resources, power and poverty (Leatherman 1998, 2005; Oths 1998; 
Goodman et al. 1988).  
A complementary approach is political ecology, which more explicitly connects 
political economy to ecological interactions of humans and their environments.  As 
explained by McElroy and Townsend, “the political ecology of health is similar [to the 
political economy of health] but adds environmental factors to the analysis of politics of 
health” (McElroy and Townsend 2009, pg 367).  This perspective links political economy 
to biology more explicitly (Leatherman 2005).  The environment is constructed as 
physical and cultural, where all parts interrelated and dynamic.  A change in any one 
part of the environment can cause imbalance and possibly human disease or stress.  In 
this construction, there is no single cause of disease, but rather disease and stress are 
imbedded within and themselves a part of a chain of factors within the ecosystem of the 
environment (McElroy and Townsend 2009).  Political ecology is then, ‘predicated on the 
assumption that any tug on the strands of the global web of human-environment 
linkages reverberates throughout the system as a whole’ (Robbins 2004, pg 5).  Escobar 
has added to the discussion of the imbeddedness of environmental processes, by 
highlighting the social constructions of our understanding of nature and the environment 
and the need to critically assess environmental discourses to fully realize the utility of 
political ecology (Escobar 1996). Townsend and McElroy argue that the political 
ecological construction of an environmental web does not prohibit us from examining a 
limited number of variables, and actually supports this type of research through the 
recognition that research variables are ultimately part of a larger system of cultural, 
physical and biological communities (McElroy and Townsend 2009).  Political ecology 
can be especially useful in an applied sense, and promotes the local-level experience of 
environmental change, and the resulting multifactorial policy implications (Adger et al. 
2001).   
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Closely related political economy and ecology perspectives is economist Amartya 
Sen’s entitlement approach to understanding hunger. This framework conceptualizes 
access to food resources in the form of ‘commodity bundles’ which individuals or 
households can access. These commodity bundles either contain food resources or can 
be exchanged in a market economy for them. Households command these commodities 
through various socially legitimate channels (Sen 1981). This approach expands food 
availability to include critical analysis of economic and social factors to understand how 
policy can be used to alleviate famine in diverse communities when food is physically 
available (Sen 1990). Entitlement theory has spurred researchers to reconceptualize 
food security to emphasize the factors that limit access to food, rather than the 
constraints to physical availability (Himmelgreen et al. 2009).  Since its initial 
conceptualization, this framework has been expanded to address non-capitalistic forms 
of food access including social capital, knowledge and charity. Appadurai’s redefinition 
of ‘commodity’ is helpful here in understanding non-Western constructions of value. To 
Appadurai, commodities are “things that, at a certain phase in their careers and in a 
particular context meet the standard and criteria (symbolic, classificatory, and moral) that 
define the exchange-ability of things in any particular social and historical context” 
(Appadurai 1986, pg 14, emphasis in original). This then includes people as a form of 
wealth and the knowledge capital that can be mobilized through social networks. It also 
focuses on shifting circumstances where all actors in an exchange may not share a 
framework of commodity value and appropriate actions. This is especially important in 
time of food insecurity or famine where extreme measures may be deemed appropriate 
to acquire needed goods (Flynn 2005). Sen’s initial formulation of an entitlement 
approach has been criticized for ignoring charity as a legitimate exchange mechanism 
for food acquisition. Understanding the social exchange of charitable acts can help to 
realistically assess the diversity of food strategies. Finally, gender relations, initially 
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ignored in the model, have been essential to understanding hunger and food resources. 
These relations have been conceptualized both within households and as the rights and 
roles functioning in the larger society (Guyer 1986; Vaughan 1987). This framework has 
been applied to understanding chronic undernutrition in urban Tanzania. Results show 
the social and cultural complexity of the city and the demographic, historical, economic 
and cultural processes that shape nutritional status and food access strategies (Flynn 
2005). While this perspective has and will continue to benefit from an anthropological 
approach to understanding factors that influence food resources, it highlights the 
opportunities for multi-disciplinary research provided through a biocultural framework.     
Evolution and Life History Theory 
Important to understand biological outcomes and processes among youth are 
evolutionary and life history theory.  From an evolutionary perspective, adolescence is a 
biological reality, characterized by high growth velocity and fat deposition.  A range of 
variation is seen in growth and maturation patterns throughout the primate order where 
some non-human species also exhibit male and female sub-adult body mass growth 
spurts.  This growth pattern seems to correlate with species size, where smaller 
primates do not exhibit an adolescent growth spurt at all.  African apes exhibit a small 
adolescent growth spurt which follows the human pattern where increased growth 
velocity occurs among females at an earlier age than males (Altmann et al. 2010). 
Humans do not depart substantially from other anthropoid primates in respect to the 
existence of a juvenile period, where they exhibit subfecundity and continued 
dependence on adults (Hamada and Udono 2006; Walker et al. 2006).  However, 
humans exhibit a more exaggerated growth spurt, and the timing has shifted to very late 
absolute ages (Leigh 1996; Gluckman and Hanson 2006).  Although the fossil evidence 
is scanty, an adolescent growth spurt likely occurred in Homo erectus as well.  If great 
ape age standards are used for determining fossil age, then a large, human-like growth 
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spurt is likely.  If human standards are used, then the case for an adolescent growth 
spurt is less supported, but cannot be ruled out (Anton and Leigh 2003).  Although the 
human-like exaggerated adolescent growth spurt is not seen in chimpanzees, 
adolescent fat deposition, especially among females, is apparent.  The slow growth 
among chimpanzees is attributed to their rearing pattern, where the juvenile is 
dependent on the mother, and does not contribute greatly to food acquisition activities 
(Hamada and Udono 2006).  Conversely, human adolescents in hunter gatherer and 
subsistence agricultural societies around the world have been shown to be able to 
produce food resources almost equal to their energy demands, meaning that they are 
able to contribute to the reproductive success of their close kin by allowing more group 
focus on younger, more dependent offspring (Bogin 2010).  The development of the 
adolescent growth spurt in humans seems to have occurred concurrently with rapid 
expansion of brain size and indicates a life-history trade-off where childhood growth is 
slowed compared to other primates and pubertal growth is delayed until brain growth is 
nearly complete (Bogin 1999; Gluckman and Hanson 2006; Walker et al. 2006).  The 
subsequent growth spurt then allows for taller females, who exhibit larger birth canals, 
and therefore women who can bear children with larger cranial capacities (Walker et al. 
2006). Human brain development exhibits unique patterns, not seen in other primates 
and has high energetic demands (Neubauer, Gunz, and Hublin 2010).  This evolutionary 
strategy invests in cognition at the expense of the reproductive lifespan.  From an 
evolutionary perspective, adolescence is an important and unique part of the human life 
cycle.  It appears to confer significant reproductive advantages through extending social 
development and allowing for brain development, and creating growth patterns which 
allow for larger birth canals and greater height and cranial size (Bogin 1994).   
Life history theory, also used in biocultural models, stems from evolutionary 
theory and investigates evolved strategies for the allocation of limited bodily resources to 
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growth, maintenance, and reproduction to explain phenotypic variation in a population. It 
is based on the assumption that an organism allocates resources to maximize 
reproductive fitness. Resources can only be used for one function, so increased 
investment in one function will result in costs to at least one of the others. Costs and 
benefits can be realized at different times or in different generations, so allocation to one 
function may provide short-term benefits, but jeopardize future survival or offspring 
survival. This paradigm investigates the sequence of changes (physiological and 
behavioral) that an organism passes through during the lifespan and the plasticity the 
organism exhibits in reacting to or anticipating current and future environments (Hill and 
Kaplan 1999).  Research based on life history theory focuses on age-specific mortality 
and fecundity and processes that influence reproduction including age at first birth, body 
size, growth rate and child-rearing activities (Worthman and Kuzara 2005; McDade 
2001; Strassmann and Gillespie 2002).  
This theory attempts to understand evolutionary strategies in the context of 
environmental influences, constructed as natural and as social and cultural factors that 
influence availability of resources and decisions related to growth and reproductive 
fitness.  Within the biocultural framework, breastfeeding and weaning studies have 
extensively utilized life history theory to understand nutritional stress throughout the 
lifespan. Breastfeeding contributes significantly to child survival, especially in resource 
poor environments. However, it brings significant energetic costs to the mother and limits 
her fecundity through lactational amenorrhea. Examples of topics of life history studies of 
breastfeeding and weaning are the conflict between offspring and maternal needs 
(McDade 2001), the social and biological trade-offs of duration of breastfeeding 
(Quinlan, Quinlan, and Flinn 2003), and cultural variation in breastfeeding norms and 
weaning transitions (Sellen 2001).  
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Evolutionary theory and life history have also been used in the study of 
adolescent nutrition, however, to a lesser extent. Pubertal maturation is important to 
future reproductive fitness, and humans exhibit a large range of maturational plasticity. 
In areas of poor nutritional status, menarche and maturation are delayed, which may be 
a strategy to ensure future fetal growth and maternal nutritional stores. Nutritional 
deficits both in early development and in childhood have been shown to have significant 
effects on the timing of puberty.  Epidemiological studies indicate that individuals with 
low birth weights exhibit earlier menarche and adrenarche (male pubertal development), 
indicating a delayed adaptive response to predicted post-natal nutritional deprivation.  
However, if nutritional deprivation occurs close to the period of sexual maturity, puberty 
will be delayed. It seems that the post-natal environmental effects predominate over 
prenatal ones (Gluckman and Hanson 2006; Cooper et al. 1996).  There is ample 
evidence of a secular trend since the mid-nineteenth century of a marked reduction in 
the age of puberty, especially among girls (Parent et al. 2003; Karlberg 2002).  This 
trend is thought to be related to improvements in hygiene, nutrition, and medical 
treatments and infection control (Bogin 1994; Gluckman and Hanson 2006).  It is thought 
by some to be a return to pre-Neolithic patterns where infection and undernutrition had a 
reduced impact on human health and development (Gluckman and Hanson 2006).  As 
with other adolescent research, a problem-based approach is widely taken toward 
adolescents from life history and evolutionary perspectives.  In this view, this shift toward 
earlier menarche, but delayed adoption of adult cultural roles has been linked to 
increased psychosocial disorders and antisocial behaviors.  Several perspectives are 
used to explain these behaviors.  First, based on human brain development, this shift is 
seen as stemming from the increased neural plasticity seen in human adolescents, and 
the reorganization of neurological pathways (Patton and Viner 2007; Neubauer, Gunz, 
and Hublin 2010).  This line of thinking posits that the development of adolescent culture 
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in Western society, and the delayed onset of the adoption of adult social roles leads to a 
modern mismatch in biological and social maturity, which creates social problems based 
on biological realities (Patton and Viner 2007).  Other research has focused on 
environmental stability and evolutionary trade-offs to explain socially problematic 
adolescent behavior.  For example, risky behavior among adolescent men increases 
inversely with environmental stability, where risk-taking behavior is functional and 
imbedded within a risk-taking life strategy (Hill and Chow 2002; Belsky, Steinberg, and 
Draper 1991).  Risk-taking among humans and other mammals has been shown to 
increase reproductive success in some environment6s (Spear 2007).  Applied to girls, 
lack of parental input, important in evolutionary models of human development, and 
increased environmental stress (for example, parental absence) has been theorized to 
lead to early sexual activity and adolescent pregnancy.  This theory posits that girls 
develop unstable pair-bonds that increase fecundity at the expense of offspring 
investment (Ellis et al. 2003).  Whatever the theoretical explanations, psychosocial 
factors have been shown to influence maturation rates, indicating a poorly understood 
synergism between social relationships, nutrition and puberty (Ellis 2004).  
Similar to critiques of the adaptive perspective, life history theory may under-
theorize social and cultural influences and address social contexts as static rather than 
dynamic processes.  Additionally and especially with regard to maternal and child 
nutrition, life history theory has been criticized as focusing on component parts rather 
than taking a holistic view of all actors affected (i.e., investigating maternal depletion of 
nutritional stores in close birth spacing without looking at birth-spacing’s effects on other 
members of the household) (Winkvist, Rasmussen, and Habicht 1992; Dewey and 
Cohen 2007). Also, this theoretical perspective is hard to operationalize. Correlations 
may be spurious and causation cannot be tested (Ellis 2004).  A lack of mediating 
mechanisms and inability to link macro and micro evolutionary processes has also been 
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cited as problematic (Worthman and Kuzara 2005).  Finally, this perspective is unable to 
account for the range of variation in human nutritional strategies and although logically 
appealing, is hard to empirically support (Quinlan, Quinlan, and Flinn 2003; Sellen 
2001).  
 
Deconstructing the Biocultural Framework 
The biocultural framework has yielded exciting results by integrating human 
health and nutrition and sociocultural factors. However, it is not without its limitations. 
The diversity of theoretical perspectives utilized in biocultural research can be beneficial 
in creating a truly holistic understanding of the human condition. However, this diversity 
also leads to a lack of cohesion in the model. The term ‘biocultural’ has become 
somewhat of a buzzword and does not specify a clear agenda or plan for facilitating 
discourse among subfields and disciplines.  A symposium which attempted to address 
this lack of definition concluded that strict definitions were not useful, but that dialogue 
and synthesis among subfields rather than explicit and continual use of both biological 
and cultural perspectives is at the core of this framework (Hruschka, Lende, and 
Worthman 2005). The four-field approach in American anthropology, Goodman and 
Leatherman’s The Biocultural Synthesis (1998) specifically, has been criticized as an 
archaic and unuseful paradigm for understanding the human condition. In the edited 
volume, Unwrapping the Sacred Bundle, Segal and Yanagisako argue that 
bioculturalism reduces social and cultural phenomena to the biological. These authors 
state, “to date, we have seen little evidence that the so-called ‘biocultural synthesis’ 
offers cultural-social anthropology a useful tool. To the contrary, rather than contributing 
to interesting work in cultural-social anthropology, the various forms of this ‘synthesis’ 
seem most often designed to control and limit cultural-social anthropology, making is 
less rather than more interesting” (Yanagisako and Segal 2006, pg 10).  The authors 
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seem to hedge their argument when they state, “our point is not, however, to suggest 
that it is never useful to bring cultural and biological knowledges into cooperative 
dialogue” (Segal and Yanagisako 2005, pg 12). These perspectives, according to Segal 
and Yanagisako should be complementary rather than integrated, and the schisms 
between subfields, namely biological, archaeological and cultural anthropology, are so 
great, that they should split.  They say that the fact that other social sciences have not 
integrated biology is evidence for the lack of utility of the holistic anthropological 
approach (Segal and Yanagisako 2005).  Although American anthropological training is 
largely based in a four-field approach, these authors argue that anthropology has a 
‘family secret’ of intradisciplinary discord, and that the four-field approach should be 
abandoned.  According to Yanagisako and Segal, cultural and biological anthropology 
are fundamentally at odds based on their respective theoretical perspectives of 
constructivism, where knowledge is constructed through the lived experience and 
cultural ideas, and positivism, where knowledge is constructed through the scientific 
method.  While conflicting theoretical frameworks exist within and among subfields, 
Yanagisako and Segal ignore a fundamental tenant of anthropology (and constructivism) 
that there is a diversity of epistemologies in the world.  Varying theories of knowledge 
provide us with tools to interpret our world in rich and complex ways, and are not 
necessarily in conflict, but provide a more holistic understanding of the human condition.  
These authors’ argument also ignores work within biocultural anthropology to 
incorporate more complex social theory.  A notable example is Escobar’s previously 
discussed contributions to political ecology (Escobar 1996).  Yanagisako and Segal also 
argue that the biocultural framework, which attempts to incorporate human evolution, 
primatology and other biological anthropology studies with cultural studies retains ties to 
unilineal evolutionary social theory and relegates the non-Western ‘other’ to a lower 
status (Segal and Yanagisako 2005; Yanagisako and Segal 2006).  Although this 
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commentary has been commended for presenting a powerful argument for specialization 
and opening a dialogue concerning the state of American anthropology (Reichman 
2006), it ignores perspectives on the debate from biological or biocultural anthropology 
(Strong 2008), lacks understanding of biocultural theory (Cronk 2006), and distorts the 
history of anthropology to serve the authors’ ends (Lewis 2006).  It seems that the willful 
ignorance (as presented in Unwrapping the Sacred Bundle) of those who argue for the 
bifurcation of anthropological sub-disciplines is an attempt bolster arguments for the lack 
of utility of a biocultural synthesis in anthropology rather than to enhance perspectives of 
history or theory stemming from those who utilize a biocultural framework.  While there is 
assuredly much research within anthropology which is situated wholly within one 
subfield, not informed at all by other subfields’ epistemologies or concepts, I feel that it 
would be more useful to encourage meaningful integration rather than abandoning the 
anthropological ship so to speak.  As currently (publicly) constructed, anthropology is 
fundamentally based on holism and multidiciplinarity; this is what makes anthropology 
unique, and essential to the academic and applied pursuit of understanding humanity.      
Another more common criticism of the biocultural framework is that research 
based on it lacks an explicit and critical theory of culture. Dressler (2005) has been a 
vocal critic of the static use of culture in much biocultural research stating that 
“biocultural research needs to keep up with relevant developments in culture theory, 
rather than relying on the term culture simply as a broad descriptive concept” (pg 21). 
Elsewhere, biocultural research has been criticized for constructing ‘culture’ and health 
outcomes as direct cause/effect relationships with little regard for individual variation and 
mediating processes (Janes 2006).  To resolve the issues associated with an overly 
broad and simplistic use of culture in biocultural research, Dressler proposes a cognitive 
theory of culture which defines culture as the knowledge one must possess or develop to 
function in a society. Each individual therefore has an incomplete understanding of the 
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totality of cultural knowledge; however, there is sense of a collective understanding 
greater than individuals.  While an individual’s knowledge may be incomplete, Dressler 
explains, “there is a sense of the collective, of how ‘we’ do things” (Dressler 2006, pg 
259).  Culture resides both at the aggregate and individual levels, research then 
investigates how and to what extent cultural constructions are shared, how constructions 
are interrelated and impact various domains, and the impact of cultural constructions on 
individual actions and health outcomes (Dressler 2006). To operationalize this model of 
culture, Dressler proposes using cultural consonance, or the degree to which individuals’ 
behaviors approximate those established by cultural models. Dressler’s hypothesis is 
that lack of cultural consonance leads to worse health outcomes. In Dressler and others’ 
research, a person with low cultural consonance (unable to achieve culturally 
determined goals) has been found to have worse health outcomes (Harrell, Hall, and 
Taliaferro 2003; Dressler 2005).  
Cultural consonance is not without its limitations, and Dressler acknowledges 
that cultural models may be under-developed, that cultural consonance is a very general 
concept, and different cultural domains can have competing goals and outcomes 
(Dressler 2005).  Others have criticized the concept as being too focused on details and 
missing the ‘big picture’ that culture creates (Eckersley 2006).  Although it is apparent 
that a more critical use of ‘culture’ is needed in biocultural research, more dialogue is 
necessary to critically understand and operationalize the concept.  A related critique of 
the biocultural framework is that other major constructs such as poverty, rural/urban 
dichotomies, and socioeconomic status must be better defined.  A greater involvement 
with non-biological anthropologists would help to better construct cultural domains and 
the multiple ways they can affect the biology of individuals and populations within the 
biocultural framework (Dufour 2006).  
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Operationalizing social variables has also been a challenge to biocultural 
researchers. An ethnographic understanding is necessary to provide the in-depth 
knowledge necessary to assess complex social processes (Dressler 1995). To address 
this issue, Pelto calls for the development of improved methods which reliably and 
validly assess variables relevant to nutritional stress. These variables include food 
intake, beliefs and perceptions related to food, nutrition and health, and social constructs 
which mediate food intake and attitudes (Pelto 2000). Dufour instead invokes Geertz’s 
ideas of ‘thick description’ to understand the culturally defined variables utilized in 
biocultural research (Geertz 1973; Dufour 2006).  According to Geertz, this type of 
analysis moves past the phenomenological recording of data to determining ‘structures 
of signification’ and interprets meaning in the cultural context (Geertz 1973, pg 9).  
Dufour says this will then lead to “thick” understanding of biological outcomes (Dufour 
2006).    
The biocultural framework has also lacked multi-disciplinary engagement, and in 
large part has not achieved true multidiciplinarity. Biocultural research necessarily 
includes a broad range of topics in multiple disciplines including public health, nutritional 
sciences, biology, sociology, political science, economics and medicine. Not only can 
anthropological investigations inform research in these disciplines, our research can 
achieve a more holistic understanding of biological and social processes of health 
through theoretical and methodological insights from other academic areas. Theory and 
assumptions in biocultural research must be critical and explicit to effectively 
communicate to those in other disciplines who are interested in the same questions and 
issues. According to Coreil, “the varied theoretical underpinnings of the strategy are left 
implicit, embedded, diffusely articulated and up to the reader to synthesize. This 
…becomes a problem when the anthropologist seeks to communicate the theory to 
researchers in other disciplines” (Coreil 1997, pg 254). 
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Social aspects are emerging as important in research coming from disciplines 
such as nutritional sciences and public health. Anthropology can be used to inform this 
research by linking social determinants to nutrition outcomes and creating more valid 
and satisfying research strategies through mixed-methods approaches. For example, 
social research in nutritional science tends to be limited to one domain or small set of 
primary determinants. Some biocultural research within anthropology has also been 
simplistic in its study design, where single independent variables are examined rather 
than developing investigations which assess multiple cultural domains (Dufour 2006). 
Cultural anthropology’s understanding of interactions among domains and complex 
social processes within diverse populations can be used to make these studies more 
meaningful and the resulting applications more effective (Pelto and Freake 2003).   
Finally, lack of community involvement has been cited as a limitation of 
biocultural research. This criticism draws on the politics of representation and 
postmodernism’s concern that the research subject is disempowered and essentialized 
through the research process. Participatory methods have been utilized to combat this 
hegemonic research structure where participants have traditionally been passive 
subjects rather than active collaborators. Participatory methodology not only blurs the 
researcher/subject dichotomy, it can lead to improved measurement of cultural variables, 
result in greater community participation, bigger sample sizes, and produce more 
nuanced interpretations of cultural concepts (Schell et al. 2007). Improving community 
capacity through research has also been cited in other disciplines as important in 
creating community-based interactions (Pelto and Freake 2003).     
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Constructing a Biocultural Framework of Adolescence 
Based on Dufour and discussions of the culture concept, there is an apparent 
need for critical analysis of how ‘adolescence’ is constructed in biocultural research. 
Research among youth could be greatly informed by trends in cultural anthropology and 
sociology that situate this time in the lifespan as ‘youth,’ a distinct stage of cultural 
production, rather than as ‘adolescence’ which implies growth and transition to 
adulthood rather than an independent stage of cultural production (Bucholtz 2002). 
James and James have built on this idea to develop a theoretical framework for 
understanding childhood, and by extension, adolescence as an autonomous life stage 
and social construction.  Their construction of childhood is formulated as contingent on 
cultural production of children and as distinct from biological immaturity (James and 
James 2004; James and Prout 2001). Cross-cultural studies have shown that the 
concept of youth is highly fluid and may be based on one’s social circumstances rather 
than chronological age or maturational status (Markowitz 2000; Neyzi 2001).  Labels 
applied to youth are constantly shifting, and may vary within the same individual 
depending on the situation (Gailey 1999). Youth or adolescence may not even be a 
recognized category, although this is changing in many areas due to globalization and 
modernity where this demographic is targeted as potential consumers within global flows 
of goods, ideas and capital (Condon 1990; White 1995). However, some research 
through a Marxist lens has shown that in other localities, the stage of youth/adolescence 
is declining as economic capitalist constraints require youth to prematurely adopt adult 
responsibilities (Burton 1997).  
The focus on youth in Africa has traditionally been constructed as secondary to 
other issues and often incomplete.  Early studies, such as Evans-Pritchard’s work with 
the Nuer, only engaged adolescents in respect to age sets, and almost exclusively 
focused on males (Durham 2000; Hutchinson 2996).  Other later works have addressed 
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intergenerational relationships of power, and culturally defined age categories which 
were independent of wealth and familial status (Fontaine 1977; Comaroff 1985).  Finally, 
a small body of work has addressed youth as a tool of postcolonial states to create 
national unity and to achieve development and modernity (Diouf 2003).   
Adolescence/youth has been a focus of biocultural research using models that 
incorporate nutrition and energy expenditure within intergenerational flows of capital and 
emphasize the importance of various life stages in optimizing reproductive success from 
a biological perspective. However, the complexity of human societies and relationships 
of power and access to resources are reduced to static variables in such models. 
Ultimately this line of research is unsatisfactory in explaining the phenomenology of 
human behavior and associated meanings within social structures. Therefore, future 
research on adolescent and youth physicality from a biocultural perspective must 
engage social theory to better understand the complex relationships that exist among 
food, health and the maturing body in this life stage. A limited amount of work has 
focused on the biological outcomes of political-economic factors affecting adolescents’ 
biologies.  However, virtually all of this research has been focused on maturation and 
menarche (Shirima and Kinabo 2005; Simondon 1997), or disordered eating (Becker 
2004; Fine 1995; Hesse-Biber 1991; Nasser, Katzman, and Gordon 2001). 
Youth health within a biocultural framework has largely been constructed through 
a problem-based approach where youths’ actions are seen as violations of social norms 
rather than as agentive measures of resistance or identity creation. Areas of research 
that have utilized a problem-based approach in the study of adolescents include 
pregnancy, violence and disordered eating, but few have problematized the inherent 
moral assumptions of biomedical constructions of these issues (see Bucholtz 2002 for 
overview). These sensationalistic topics have dominated current research on youth, and 
while important, say little about the underlying motivations and practices that frame 
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these events. Bucholtz states in her review of youth and cultural practice, “an emphasis 
on the ordinary, everyday activities in which youth engage, then, may act as an 
important counterbalance” (Bucholtz 2002, pg 539). Study of youth behavior from a 
theoretically oriented perspective that incorporates attention to the daily practices of life 
is necessary in understanding this life stage. This is especially important to researching 
youth and nutrition.  
Current research in adolescent nutrition is primarily biomedically based, where 
biocultural adaptive approaches have investigated the nutritional outcomes of 
demographic transitions. This research has illustrated the changing nutritional problems 
facing modern adolescents; the predominant global trend is toward less morbidity 
caused by undernutrition, and more by overnutrition and lack of activity (Schneider 
2000). Although some studies have demonstrated that habits and motivations for eating 
among adolescents are different from adults (Shaw 1998; Crist et al. 1998; Wahl 1999; 
Neumark-Sztainer et al. 2002; Perl et al. 1998), these studies have failed to investigate 
the relationships of power, autonomy and identity that are exercised by youth in their 
relationships with food and its consumption.  
Adolescents’ decision-making in regard to food and their exercise of power, 
identity and control through food has been the focus of a limited number of studies; 
however these studies have generally come from public health, nutrition and health 
education departments (Contento et al. 2006; Bassett, Chapman, and Beagan 2007; 
Story, Neumark-Sztainer, and French 2002; Bauer, Yang, and Austin 2004; Rasmussen 
et al. 2006; Evans et al. 2006). Although informative, little attention is paid to 
constructions of food from the emic perspective, and local, regional, national and global 
flows which influence and change food constructions. These studies have been based 
almost exclusively in Western countries, and unlike biocultural studies of adolescent 
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food consumption and nutritional status, have had little to no engagement with 
programming and policy creation or evaluation.  
In a recent critique of adolescent nutrition policy, Wills et al. criticize adult-led 
policy agendas for conceptualizing adolescents as ‘future becomings’ and prioritizing the 
views and health outcomes of the adults they will become rather than the people they 
are now. Policy rhetoric frequently emphasizes youth participation and empowerment, 
however this goal is rarely realized (Wills et al. 2008). Research in Great Brittan has 
shown how youth use food to create identity while transitioning to new social contexts. 
Youth simultaneously desire to differentiate themselves from the food practices of their 
families by consuming new and different foods or adopting new diets such as 
vegetarianism, as well as maintain familial bonds through nostalgia for certain foods 
(Wills 2005). This research highlights the need to understand daily food practices of 
adolescents, and this type of research is especially important in non-Western settings 
where food assumptions and constructions of life stages are diverse and changing. In 
addition, a biocultural approach could help to understand the impact of youths’ identity 
creation on health and nutrition related behaviors and outcomes.  
 
Adolescent Nutrition in an East African Context and the Biocultural Framework 
To understand adolescent nutrition in central Tanzania, a political economy of 
health model will be used as the main theoretical framework. This orientation’s focus on 
disparities created through social processes and how these disparities are manifested in 
health is particularly useful in studying a community where some may lack constant 
access to basic food resources, and political, economic, cultural and historic factors 
influence lives in many ways. This study will explore the social structural issues of 
gender, poverty and food availability through qualitative and quantitative methodology.  
A political ecological perspective, emphasizing material/economic, political and 
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ecological constraints in addition to cultural beliefs/knowledge, will also be incorporated 
in this study (Pelto and Pelto 1997; McLeroy et al. 1988). The natural and social 
environment has been shown to influence food consumption and nutritional status in this 
area of Tanzania through seasonality of food availability and energy expenditure and 
work roles associated with subsistence activities (Sellen 2000; Shell-Duncan and Obiero 
2000).  Understanding the effects of power disparities and access to resources on health 
and nutritional status is essential to creating a holistic picture of food consumption at the 
study site. The goal of this theoretical framework is to delineate pathways for improving 
nutrition among a potentially marginalized group which work within and utilize existing 
social structure.  
To further assess nutritional status of the population as derived from 
anthropometric data, an adaptive perspective will be incorporated. By understanding 
biological responses to nutritional stress as created by the environment, a better 
understanding of growth rates of adolescents and physical maturity will be created 
(Himmelgreen and Crooks 2005; Cameron 2007).  Although political economic 
perspectives are very important in creating health, in regions of seasonal food scarcity 
and chronic undernutrition, adaptations and mal-adaptations are important factors in 
reproductive health and birth outcomes. Political economy and adaptive processes are 
not mutually exclusive and exist in a dialectic relationship between culture and biology.  
Nutritional outcomes may vary by access to resources, so nutritional status can also 
demonstrate the effects of political economic and ecological forces (Counihan 1999; 
Sellen 2000). 
A life course perspective is also useful in understanding the justification given by 
researchers in policy statements about the importance of adolescent nutrition. Culture 
and biology collide in creating positive reproductive health outcomes, but this 
relationship is variable and dynamic throughout the changing roles of the life course 
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(Ginsburg and Rapp 1995; Ben-Shlomo and Kuh 2002). Height, maturation, and age at 
menarche are directly related to nutritional status and the adolescent growth spurt is 
complex and varies in relationship to current and childhood nutrition (Schlegel and Barry 
1991). Much research has shown that maternal nutrition before pregnancy is essential to 
positive birth outcomes for both mother and child and breastfeeding success and is 
especially critical in low resource contexts (Ceesay et al. 1997; Cnattingius et al. 1998; 
Jarjou et al. 2006; King et al. 1994; Mora and Nestel 2000; Rao et al. 2001; Rayco-
Solon, Fulford, and Prentice 2005; Rouse 2003). This information has driven policy 
created by the United Nation, the World Health Organization and the Tanzania Ministry 
of Health regarding adolescent nutrition at the global, regional and Tanzanian levels.  
Finally, to address limitations cited in analyses of biocultural frameworks, a 
critical understanding of ‘culture’ and ‘adolescence’ will be incorporated. Cultural 
knowledge of food and cultural diversity will be explored through qualitative interviews 
and focus groups as well as pile sorting exercises.  Since new social roles and identities 
are adopted during adolescence/youth in many areas, special attention will be paid to 
the emergent meanings created by adolescents about their world and the domains in 
which they are expressed. Appadurai’s construction of ‘culture’ as an adjective is useful 
in understanding the context of adolescent food consumption at the field site. This 
perspective highlights contrasts, differences and comparisons that are mobilized to 
create meaning and action through associations with categories such as gender, class, 
social roles, and I would add, age (Appadurai 1996). Globalization and culture change 
are also important at both field sites in this study and likely impact the construction of 
youth as a cultural category. These constructions of ‘youth’ may vary between urban and 
rural localities as well. Cultural flows as defined by Appadurai (1996) may influence 
constructions of youth identity and food consumption, and therefore will be a focus of 
this study, at least during initial exploratory methods.  
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The social context of adolescence is poorly understood in sub-Saharan Africa 
(Shirima and Kinabo 2005; Hadley, Lindstrom, Tessema, et al. 2008), therefore, care will 
be taken to fully understand cultural constructions of youth to create a locally specific 
definition in order to operationalize the concept and understand research results in a 
locally valid way. Other constructs used in biocultural research, such as poverty, are 
highly dependent on context and may change from one situation to another (Dufour 
2006). This is also true of adolescence/youth, so a focus of this study is to understand 
how identities shift and the ways in which these changes affect relationships with food. A 
biocultural framework is essential to fully answer this study’s research questions. 
Understanding links between culture and biology is necessary to create effective 
nutritional policy and develop programmatic action that achieves goals of improved 
health, and works within local contexts.   
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CHAPTER 6: 
METHODS TO INVESTIGATE ADOLESCENT NUTRITION THROUGH A 
BIOCULTURAL FRAMEWORK 
 
This study utilizes a mixed-methods approach to address the research question: 
how is adolescent food consumption constructed by adolescents, parents of 
adolescents, and other community members in urban and rural Tanzania?  A 
mixed-methods research design incorporated various qualitative and quantitative 
strategies within a single project, which may have a positivistic or constructivist 
theoretical drive.  The ‘imported’ strategies are supplemental to the major or core 
method and serve to enlighten or provide clues to data collected in the core method 
(Tashakkori and Teddlie 2003).  This study aimed to understand youth from an 
anthropological perspective, and qualitative interviews with youth served as the 
foundation to this study.  The qualitative and quantitative segments of this project could 
each be complete research project in and of themselves but fit in complement with each 
other to attain the overall goal of this study.  This type of methodological triangulation 
can create a more holistic and in depth understanding of the topic at hand (Sale, 
Lohfeld, and Brazil 2002).  Qualitative data were collected to gain an in-depth 
understanding of adolescent health and nutrition in urban and rural areas of Tanzania, 
and to ground a quantitative survey, which aimed to provide an overview of adolescent 
food consumption, nutritional status, and health-related behaviors on a larger scale.  
Specifically, qualitative semi-structured interviews, which included 24-hour food recall 
and pile sort exercises, were conducted with adolescents.  Focus groups and semi-
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structured interviews were conducted with parents of adolescents, and qualitative 
interviews and a focus group were conducted with key informants such as community 
leaders, health workers and educators at each field site and the various government 
levels.  Finally, quantitative interviews were conducted with adolescents to assess 
household membership and assets, daily activities, food security and access to health 
resources.  Anthropometry and a Food Frequency Questionnaire (FFQ) were included in 
this survey.  Participant observation was conducted throughout the data collection 
period.  This research strategy was designed to assess cultural processes which impact 
access to food and cultural constructions of food, food consumption, and nutritional 
status of adolescents to create a holistic understanding of youths’ relationships with food 
as individuals, household and community members.  Table 1.1 illustrates how study 
aims are addressed through specific methodology. 
Participant observations and key informant interviews were conducted by myself.  
All other methods were conducted by trained research assistants under my direct 
supervision.  One man and one woman in their mid-twenties was hired at each research 
site to conduct all interviews with participants of their respective gender.  Two women 
with previous research experience were hired in Haydom to conduct focus groups.  All 
research assistants completed a two-day training prior to data collection.  Topic covered 
in training included background information on the research topic, confidentiality and 
informed consent, methodology protocols, note-taking skills and sampling procedures.  
In the training, assistants were able to practice interviewing skills such as probing and 
avoiding leading or judgmental lines of questioning, proper anthropometric data 
collection, and data recording techniques.  A refresher session was held at the mid-point 
of data collection at each field site.  Individual support and instruction was also provided 
during the data collection process.  All study sampling was conducted by myself with the 
aid of research assistants.  Participant recruitment and access was not difficult overall, 
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as food is a relatively common topic of discussion, and the overall themes of the study 
were not stigmatized or taboo at either field site.  Parents were generally willing to allow 
youths’ inclusion in the study, and in only a few instances were youth not allowed to 
participate by parents.   
 
Exploratory and Qualitative Research Methods 
Because this was an exploratory study, methodological focus largely centered on 
qualitative strategies to investigate the relationships among youth, their household and 
their community, and how social processes coalesce to create local understandings of 
food and its consumption (Hubert 2003). Qualitative data collection is necessary to 
understand how food consumption exists within socio-cultural structures and is 
contextualized by the participants.  Qualitative methods including field observations, 
focus groups and multiple types of one-on-one interviews provide descriptions of food 
and its various relationships to other cultural domains and can elicit the organizing 
principles that determine constructions of food and its consumption (Pelto, Pelto, and 
Messer 1989).  Ethnography and participant observation are fundamental in 
understanding social organization and behavior related to food consumption (Marcus 
and Fisher 1986). This type of data provides rich detail of actual daily practices and 
beliefs and can provide insights that are not otherwise captured in food intake 
assessment methods (Himmelgreen 2002).  Multi-level cultural analyses have been 
used to study the meaning of food and its preparation and consumption from multiple 
perspectives. These types of studies have been conducted from many theoretical 
orientations including post-modernism, experimental anthropology and political economy 
(Watson 2006; Wilk 1999). However, these types of studies, which utilize only qualitative 
cultural data, typically leave out nutrition as an aspect of analysis (Messer 2004).   
 
137 
 
Participant Observation 
This method is a hallmark of anthropology and a powerful method for data 
collection (Bernard 2006). In connection to food, it is a way to observe and understand 
food consumption, preparation, storage, and acquisition, as well as social processes 
related to food (Hubert 2003). It can place food consumption in the wider social context 
and provide insight into the multiplicity of aspects that affect food and its consumption 
(Medina 2004). It creates a link between nutrition outcomes and reported beliefs and 
behavior.  Participant observation has shown to be an important method in household 
food allocation studies, and can be used to test hypotheses in addition to generating 
them (Miller 1997; Scaglion 1986; Gittelsohn, Thapa, and Landman 1997; Pelto, Pelto, 
and Messer 1989). This method is highly exploratory and subjective, and more 
structured methods such as surveys are needed to ground findings (Crane and 
Angrosino 1992).  
Participant observation was conducted throughout the study period at both field 
sites at households, schools, markets, restaurants and guesthouses and healthcare 
facilities.  The goals of this method were to understand adolescents’ roles and activities 
at each of these locales, to frame the research in culturally appropriate terms, and 
identify key questions to be asked in other methods.  This method provided a better 
understanding of the complex relationships among actors within communities, as well as 
social boundaries, hierarchies and appropriate roles in a broad range of social contexts.  
Participant observation is a hallmark of anthropological research, and is in this study, 
was necessary to place food consumption in the larger political economic, ecological and 
adaptive contexts.  Daily field notes were taken and observations were discussed with 
key informants and research assistants.  Field notes were taken at each house, health 
and education facility, and each office visited during the research, and on each interview 
conducted.  At the end of each day notes were transcribed and a summary of the day’s 
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activities was recorded.  All research assistants were also interviewed each day about 
their activities, impressions of research, and observations.  These reflections were 
included in the daily field notes.  Weekly, or at the end of a phase of research, field notes 
were discussed with key informants, including health workers, school administrators and 
youth.   
Semi-Structured Interviews 
Semi-structured interviews are an iterative, inductive way to develop in-depth 
knowledge of individuals’ perspectives, beliefs and assumptions. These can be both 
humanistic and scientific (Kvale 1996).  Semi-structured interviews are based on a pre-
determined interview guide where the interviewer has control of the topics discussed.  
For comparability, formal rules for interview content, question order, probing, and note-
taking are necessary. Additionally, coding strategies must be formalized to be 
exhaustive and mutually exclusive to maintain consistency. These points are especially 
important when multiple people act as interviewers and/or coders (Carey and Oxtoby 
1997). This type of interviewing strategy is less time-consuming and more amenable for 
comparison and analysis than unstructured interviewing strategies (Bernard 2006). 
Several types of semi-structured interviews were conducted in this study.  Key 
informants were identified through snowball sampling, and participant observation.  
Criteria for determining key informants were sphere of influence regarding nutrition and 
health issues, relationships with health and education institutions, and participation in 
policy creation and implementation and community issues.  Particular attention was paid 
to those who directly engage with youth issues identified in the literature and other 
research methods such as participant observation and semi-structured interviews with 
youth.  Key informants were interviewed at each field site and at the district, regional and 
national level.  Rather than conducting a large number of interviews, emphasis was 
placed on gathering information from a small number of well-informed sources. These 
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interviews helped to determine the level of health and nutrition-related resources 
available to adolescents in each area, and to develop working local definitions of 
‘adolescence’ and identify the cultural domains that influence adolescent health and food 
consumption.  These interviews were based on a questioning outline which addressed 
specific themes, but were less structured than other qualitative interviews in this study.  
Interviews were variable in length, lasting between twenty minutes and two hours.  Data 
collected through this method were rich and relevant to local regional and national level 
youth issues and were used to build later methodological tools.  Key informants were 
used as on-going sources of information throughout data collection at each field site.   
Semi-structured interviews were also conducted with parents of adolescents at 
each field site.  These interviews were based on themes developed through focus group 
discussions, and addressed the challenges adolescents today face, adolescent and 
household food security and access to resources, and adolescent roles in the household 
and community.  These interviews were more structured than focus group discussions 
(see below), and were based on a standard question protocol which included specific 
follow-up questions and probes.  All interviews were conducted by trained interviewers of 
the same sex as the parent.  Each interview lasted between 20 and 40 minutes and was 
recorded and transcribed.  Participants were recruited through convenience sampling. 
The bulk of semi-structured interviews conducted in this study were held with 
adolescents in Haydom Ward and Singida Municipality.  A standardized research 
protocol was used for questioning.  These interviews produced qualitative data that is 
comparable across genders, field sites, and other sociocultural differences within the 
study sample.  Interviews were conducted by trained research assistants with me 
present to aid in probing and follow-up lines of questioning.  Each interview was 
recorded and lasted 60 to 90 minutes, and was conducted in a private location.  
Adolescents were selected for participation through a clustered convenience sample, 
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where adolescents from villages around Haydom, those in Haydom town during school 
hours, and Haydom Secondary school students were identified by researchers and 
asked to participate.  Those who did not have a parent available in the next 48 hours 
were not eligible due to informed consent procedures.  Adolescents who participated in 
interviews were given a small monetary thank-you gift for their time.  These data helped 
to reveal how adolescents conceptualize food and their knowledge of basic nutritional 
concepts.  Topics discussed were generated from participant observation and key 
informant interviews, and included: 
• locally important food and how food is categorized 
• factors important to determining adolescents’ diet 
• how meaning about food is created 
• adolescents’ roles within the household and community 
• expected life history 
• structural constraints to desired food consumption 
To help to develop an initial picture of food consumption and adolescents’ perceptions of 
food, food recall and pile sort exercises were included as part of each interview (see 
below). 
The same transcription and translation process was used for all qualitative data.  
Translation of data creates a filter and can create an inaccurate representation of 
respondents’ voice if not carefully done.  Special care was taken to ensure that 
translations accurately represented each respondent’s intent and linguistic choices.  
Interview notes were translated and interviews were transcribed by trained research 
assistants.  Kiswahili-to-English translations present a special challenge due to the 
nature of vocabulary in each language.  Kiswahili has a limited number of words 
compared to English, so word choice in translations is rarely a one-to-one relationship.  
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Care is necessary to associate the correct English word with the intent of Kiswahili 
discourse (Rwezaura 1993).  A standardized protocol transcription and translation 
protocol was created to reduce bias and increase validity in qualitative data translations.  
Notes were discussed by the principle investigator and the research assistants after 
each interview to understand the meaning and intent of all comments.  Interview audio 
recordings were then translated from Kiswahili to English by a professional translator.  
Translations were discussed by the translator, research assistants and principle 
investigator to assure correct word choice of translations.  A subsection of the interviews 
were back-translated to check for accuracy.  All interviews were then transcribed in 
English for analysis.  Transcriptions were also triangulated with initial interview notes to 
check for accuracy. 
Consistent comparison was used to identify factors contributing to respondents’ 
perceptions of food consumption and nutrition and their relationships to other life 
domains. This method directs the researcher to differences in language and content 
among actors in a situation (LeCompte and Schensul 1999).  Because this was an 
exploratory study, inductive open coding was used.  Codes were created to describe the 
data and identify recurring themes, co-occurrences with other domains.  Analysis was 
guided toward eliciting properties within each code, and any systematic nature to these 
properties.  Date were compared and contrasted to emergent categories and attention 
was paid to metaphors and transitions used in discourse.  Analysis attempted to 
understand the continuum of responses for each topic (Cresswell 1998).  The sample 
size was large enough for both youth and parent data to reach the point of saturation.  
Data collection and analysis guided through a biocultural political-economic perspective 
created an understanding of the relationship between food, nutrition and the day-to-day 
lived experience within the local social structure. 
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Food Recall 
Food recall methods can be conducted at the individual or household level. 
Individual subjects, or specified household members, are asked to list the foods and the 
quantity consumed in a given period, most frequently the previous 24 hours in an 
interview format (Henry and MacBeth 2004).  This method is useful in assessing usual 
intake of a population, given that the days recalled represent usual consumption and that 
all days of the week are represented in the study sample, and the sample size is large 
enough to account for individual variation and ensure usual consumption is represented.  
Because data is usually collected with an unprepared subject, there is no risk of 
behavior change.  It is inexpensive, quick and has a low respondent burden.  However, 
single 24-hour recalls may omit foods eaten infrequently and may lack 
representativeness (Barrett-Connor 1991; Ulijaszek 2003).  
Comparative analysis has shown that 24-hour recalls are similar to FFQs in their 
ability to estimate usual intake. Both methods have limitations and the research 
question, data collection environment and other logistical concerns may influence which 
method is more appropriate for a specific situation.  Variability has also been found in 
the structure of the 24-hour assessment tool, where a more structured form led to over-
estimation of macronutrient intakes among British women (Bingham et al. 1994). Among 
children and adolescents, this method has been associated with under-reporting of food 
intake. One study estimated that 35%-45% of 12-19 year-olds of both genders under-
reported their food consumption in 24-hour recalls (Munoz et al. 1997). Other studies 
have reported that the accuracy of recall among adolescents is not high enough to 
estimate micronutrient intake (Bernard et al. 1984). However, a study of 7-11 year olds 
found that children had a better recollection of their food consumption than their 
caretakers, and actually provided more accurate data when the caretakers were not 
present to provide input (Sobo et al. 2000).  In this study, the 24-hour recalls were used 
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to create a general model of regular food consumption.  This method was also attractive 
for its ease of administration in the study setting. 
As part of the qualitative interviews, a 24-hour recall was conducted.  Appendix A 
provides the 24-hour recall form used in this study.  This exercise was conducted to 
begin to develop a general conception of standard food intake among adolescents in the 
Haydom and Singida areas.  Data was collected on all days of the week to account for 
variation of weekday and weekend consumption. Interviewers used a standard tool for 
assessing amounts of foods consumed.  A standardized set of probes were developed 
to ensure that adolescents listed all items consumed throughout the day, and foods such 
as snacks and drinks were not neglected.  As part of the semi-structured interviews, food 
recalls were conducted in a private location without other family members, peers or 
school staff present to ensure that outside bias was not introduced. 
Pile Sort Exercises 
Pile sorting, used in connection with qualitative interviews, assesses “what goes 
with what” by asking respondents to group terms or objects as they feel appropriate to 
determine cognitively defined categories and culturally-based structures of concepts 
(Bernard 2006, pg 314). This method can be used in one-on-one interviews or with focus 
groups to spur discussion (Frongillo et al. 2003).  It can be used to understand 
relationships between contexts, categories or specific items that may not otherwise 
emerge in the interview process (Pelto and Pelto 1997). Nutritional anthropological 
studies have used this method to assess emic categorizations and preferences of food, 
consumption patterns, food security, gender and age differences in food consumption, 
and nutritional/health beliefs and concerns of foods (Greenhalgh, Helman, and 
Chowdhury 1998; Frongillo et al. 2003; Kuhnlein, Receveur, and Chan 1999; 
Engleberger, Marks, and Fitzgerald 2007; Roos 2002).  Pile sorting exercises have been 
effectively used with adolescents, however this method has been largely limited to 
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assessing problem-based issues such as sex and family planning, and parent-child 
communication problems (Darling et al. 2006; Erickson 1996; Eyre and Millstein 1999).  
In this study, pile sorts were used to create an emic schema of perceptions 
categorizations of foods among youth.  Because no prior research has been conducted 
regarding food, food consumption, or food security among youth in Tanzania from an 
anthropological perspective, an insider’s perspective on food categorizations is 
necessary to understand youth motivation for food consumption, their food consumption 
goals, and ways to structure any future programming to address youth diet and nutrition.  
As part of the semi-structured interviews with adolescents, a pile sort exercise 
was conducted.  Adolescents were asked to sort 64 or 72 labeled pictures (depending 
on field site) of common foods based on (1) perceptions of health, (2) food preference, 
and (3) self-determined food group categories.  See Appendix C for list of foods included 
in the pile sort exercise at each field site.  Adolescents were asked to explain sorting 
logic after each question.  To assess adolescents perceptions of health and preference 
of foods, descriptive statistics were created, bivariate non-parametric tests were 
conducted to determine significantly important differences among demographic groups 
(gender, field site, school enrollment).  Additionally, Discriminant Function Analysis 
(DFA) was used to try to differentiate important trends for each demographic group.  
This type of analysis is used to understand variation of objects and trends in data among 
pre-defined groups.  Principal Components Analysis (PCA) was also used to reduce the 
dimensions of the data and determine components of variation in the entire dataset.  
This type of analysis is used to understand variation without consideration for pre-
defined group (Jolliffe 2005). 
To analyze food groups created by adolescents, Multi-Dimensional Scaling 
(MDS) and hierarchical clustering analysis of similarities of foods, or the number of times 
food pairs appeared in the same pile were used to understand how adolescents in 
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Tanzania conceptualize relationships among common foods and the factors (or 
dimensions) that contribute to these constructions.  This type of analysis is used to tease 
out underlying relationships in data, and diagrams similarities (or differences) among 
objects in multiple dimensions to help to understand underlying relationships among 
objects (Manly 2005).  MDS is ideal for assessing unforced pile sorts where pair 
similarities, rather than food rating are important. In MDS, the stress statistic measures 
the goodness-of-fit between the configuration distances input matrix; a lower number is 
more desirable, and stress usually decreases as the number of dimensions increase.  A 
stress statistic less that 0.1 is thought to be excellent, while anything under 0.15 is 
acceptable.  Stress, however, is dependent on the number of objects in the analysis, and 
more objects increase stress, so these benchmarks are guidelines rather than hard and 
fast rules (Chen et al. 2008; Manly 2005).  Diagrams produced through MDS can be 
understood in two ways.  First, they can be analyzed based on apparent clustering of 
variables seen in the graph, or the distribution of variables can be understood by their 
placement along the axes of the graph where axes represent characteristics 
respondents use to differentiate variables.  For all groups of analysis (boys and girls, 
Haydom and Singida residents, and total adolescents), non-metric MDS in three 
dimensions was found to best summarize the data.   
Hierarchical clustering was also used to assess adolescents’ perceptions of food 
similarities based on food group pile sort data.  Unlike MDS, which attempts to 
understand how objects group, hierarchical clustering illustrates the structure of 
individual relationships among objects in a data set.  This type of analysis uses 
measures of distance to create a hierarchy of relationships among objects.  Average 
linkage was used rather than nearest neighbor or furthest neighbor because it best 
summarized the data from both field sites without creating too few or too many groups 
for interpretation. This method has been used successfully to asses socially constructed 
146 
 
relationships among foods elsewhere (Girvan and Newman 2002; Zhao, Karypis, and 
Fayyad 2005).  In this study of central Tanzanian youth, this method provides another 
way to understand food schema and allows for triangulation of pile sort data.  Finally, 
consensus analysis was used to determine if the sample of adolescents in this study are 
part of the same culture group.  This method helps to understand cultural variation within 
a population, and how people systematically vary in their relationships to cultural 
domains (Collins and Dressler 2008). 
Focus Groups  
Focus groups are effectively used in health research to elicit points of view of 
clients and community members that differ from providers and policy makers.  They 
provide an opportunity for discussion among participants to more fully develop ideas and 
debate issues (Bender 1994).  Because adolescent nutrition is not a common public 
health theme in Tanzania, social interactions in focus groups may help individuals to 
more fully develop their perceptions of the topic than individual methods (Krueger 1994).   
Focus groups may force participants to defend their positions and explain their rationale 
more than one-on-one methods.   Advantages of focus groups include that they can be 
both complementary and argumentative in nature and help to understand shared culture 
as well as the diversity of views that exist (Kitzinger 1994). Additionally, they can 
illustrate social and cultural norms and social relationships among or within demographic 
groups (Reed and Payton 1997). However, group dynamics can dramatically change the 
‘feel’ and content of conversation in this method and individual points of view may not be 
expressed.  The success of this method is highly dependent on the focus group 
facilitators, and other methods are necessary to understand data created through focus 
groups on more than a superficial level through triangulation (Agar and MacDonald 
1995).  As with unstructured and semi-structured interviewing techniques, interviewer 
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consistency in multiple groups is important for analysis and comparability (Reed and 
Payton 1997).      
Focus groups were held with mothers and fathers of adolescents to help to 
understand how other household members construct adolescence and conceptualize the 
importance of adolescent nutrition, how food is allocated within households and how 
economic factors influence adolescents’ roles and food consumption.  A focus group 
was also held with community health workers in Haydom to understand health workers’ 
awareness of adolescent health issues, the main health issues that health workers see 
facing the community, and the health programs available to adolescents.  Each focus 
group lasted one to two hours and discussed cultural constructions of adolescence and 
adolescents’ roles in the household and community.  This type of method allowed 
participants the freedom to discuss and defend their positions, and further develop their 
perceptions of the experience of modern youth and the challenges they face within 
households, communities, and the national political economic environment.  Participants 
discussed the construction of ‘adolescence’ in modern life, and how this socially 
constructed time in the life span has changed over time.  They also explored how 
adolescents relate to their households, parenting roles, and how health and nutrition of 
youth is conceptualized in the community and the ways in which these constructions 
impact youth food consumption.  A team of trained interviewers conducted each focus 
group using a standard question protocol; probing and follow-up questions were 
developed by the main interviewer as the discussions evolved.  Notes were taken by the 
same trained note-taker in all focus groups, and a debriefing session was held after each 
focus group to discuss the data.  All focus groups were recorded, translated and 
transcribed.  These transcriptions were used for coding, and were triangulated with 
notes taken during each group.   Participants were recruited through snowball sampling 
where those participating in the initial focus groups were asked to identify neighbors and 
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other community members eligible to participate.  Participants were given a small 
monetary thank-you gift for their time. Unfortunately, due to logistical constraints, focus 
groups were only held in the Haydom area.  Semi-structured interviews were conducted 
with parents in Singida to gather data regarding the same issues.  These data were not 
as robust as the Haydom parental data, however, they provide a baseline for further 
investigation. 
Archival Research 
Archival research, including academic literature, 'grey' literature, and policy 
documents, provides the background and context to any anthropological ethnographic 
study and is particularly essential to research from political economic and critical cultural 
perspectives.  In nutritional studies, these data can include national statistics, population 
surveys, local cookbooks, advertising, and policy and mission statements of influential 
actors in nutrition in the topical or geographic area (Hubert 2003).  This type of data can 
be used to define the specific groupings of people at the field site, the existing issues 
related to food and nutrition and constructions of food, policy foci impacting food 
consumption and health, and the importance of various foods in the region. It can also 
help to understand socio-economic status and other structural processes.  Archival 
research was conducted in Dar es Salaam to understand the national policy and 
programming framework concerning youth issues and food and nutrition, and how this is 
shaped by external and internal forces.  These data also provides a baseline of 
governmental understanding of youth issues, and strategic plans for policy 
implementation.  These documents and initiatives were then tracked to the district level 
in Mbulu District and Singida Municipality to understand how these policies are 
understood and implemented at each field site, and the limitations local administrators 
face in achieving policy goals.  This data contextualizes actual food intake and nutritional 
status, provides insight into strategies for intervention and is triangulated with data from 
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other contexts to better understand diversity of food constructions temporally, spatially 
and culturally.  
 
Grounded Quantitative Research Methods 
 
Quantitative Survey with Adolescents 
Through a grounded theory approach, a quantitative survey was created which 
was based on local realities  (Glaser and Strauss 1967). Combined, exploratory 
qualitative methods were evaluated in the field, and used to create the quantitative 
portion of the research regarding youth issues and their relationships with food and its 
consumption  (Hubert 2003).  The aim of this survey is to provide a quantified regional 
perspective of adolescents’ perceptions of food and nutrition and link these cultural and 
political-economic processes to nutritional status.  Outcomes of interest include 
differences in food consumption patterns based on gender, location and various 
demographic characteristics such as school enrollment, perceptions about foods, diet 
and nutrition, and general demographic patterns.  Specific topics of the survey were: 
• Basic demographic information and household socio-economic status 
• Health and illness 
• Food security and perceptions of food consumption 
• Daily activities and community life 
• Reproductive health behaviors 
• Ghetto life (for a small subset of the sample) 
Basic demographic and health and illness information created a general picture 
of adolescents’ household wealth, their education, and their access to food, health, 
technology and agricultural resources. The food security portion of this survey drew 
upon concepts from the Household Food Insecurity Access Scale (HFIAS), and included 
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issues of anxiety about household food availability, and quality and quantity of food 
consumed (Swindale and Bilinsky 2006).  The HFIAS is composed of nine questions 
designed to distinguish between food secure and food insecure households based on 
anxiety regarding food access, and quality and quantity of available food across cultural 
contexts (Coates, Swindale, and Bilinsky 2007).  It has been widely used in sub-Saharan 
Africa, including Tanzania, where it has been validated (Knueppel, Demment, and Kaiser 
2010).  In this study, information about food security from qualitative interviews, key 
informant interviews and participant observation was used to create questions based on 
the themes outlined in the HFIAS’s nine question protocol (Deitchler et al. 2010).  
Through the questions, respondents were asked about the existence and severity of 
each food security dimension.  The scale of severity was based on previous food 
security research in Haydom and with youth in sub-Saharan Africa (Hadley and Patil 
2006; Zingoni et al. 2009).  Daily activities and community life sections of the survey 
assessed the chores and responsibilities of adolescents, their leisure activities, 
challenges they face, their education and future, and their relationships with food.  The 
reproductive health behaviors portion assessed beliefs about peers’ sexual behavior, 
their own sexual behavior, and their knowledge of family planning resources.  Questions 
about life in student ghettos were asked to the subset of the sample who live, or had 
lived in these.  The survey was written in English then translated into Kiswahili with the 
assistance of research assistants and a professional translator.  Likert scales, lists of 
options and question structure are based on the linguistic realities of Kiswahili and emic 
constructions of variables and options.  For example, for questions of opinion, youth 
were asked to identify their position on the scale (a) strongly agree, (b) somewhat agree, 
(c) neither agree nor disagree, (d) somewhat disagree, or (e) strongly disagree.  This 
word choice is based on Kiswahili grammar which expects a qualifier with the term 
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agree.  Appendix D provides the complete survey, back translated from Kiswahili to 
reflect questions and scales presented to youth.  
This survey was conducted by trained interviewers of the same gender as the 
respondent.  Some research indicates that written self-report survey tools may produce 
more honest data about sensitive issues such as reproductive health and sexuality 
among adolescents.  However, these types of surveys have problems with internal 
consistency and validity among populations with low levels of literacy, such as 
adolescents in Tanzania.  This seems to be especially problematic for rural and female 
respondents in sub-Saharan Africa (Plummer, Wight, et al. 2004).  Because the main 
aim of the research is food consumption rather than reproductive health, interviewers 
were used to increase survey comprehension and validity.  Special training was 
conducted with interviewers regarding confidentiality, stigma,  and rapport building to 
improve honesty in answers to questions about sensitive topics.  The total N for the 
survey is 450, this sample size can detect a 0.24 difference between means in an 
independent samples t-test with 80% power.  A minimum N of 150 can detect a 0.20 
difference (see Table 6.1) 
Table 6.1: Sample size and power 
Test N Actual 
Power 
Difference 
between means 
Alpha 
Independent t-test 450 0.801 0.24 0.05 
150 0.800 0.40 0.05 
ANOVA 4 groups (gender 
and field site) 
.902 0.20 0.05 
Pearson’s Correlation 300 .823 0.30 0.05 
*Power based on standardized difference between means (Faul et al. 2007) 
Sampling for the survey was based on a random clustered strategy.  For school-
based interviews, one primary and one secondary school was randomly selected in 
Haydom Ward.  Only one secondary school exists in Haydom Ward, and only one 
primary and one secondary school are in Majengo Ward of Singida Municipality.  All of 
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these schools were included in the quantitative survey.  Participants were then randomly 
selected from school enrollment registers.  Interviewers attempted to contact students at 
school on at least three separate days.  If they were not available on any day, they were 
considered a non-response.  For community-based interviews in Haydom, three vitongoji 
(administrative units) were randomly selected.  Sixty-five households were randomly 
selected from the kitongoji household lists obtained from the Village Executive Officer.  
The selection of boys and girls rotated on a household-by-household basis.  The 
member of the household originally contacted was asked to list all adolescents of the 
desired gender in the household not in school on that day.  One adolescent was then 
randomly selected to be interviewed. Households were contacted three times before 
being considered a non-response. This methodology has been successfully used in 
several studies in rural Tanzania (Rockers et al. 2008; Schellenberg et al. 2003).  Five 
other villages were randomly selected in the area surrounding Haydom, and one 
kitongoji was randomly selected in each; sampling for each kitongoji was identical to that 
conducted in Haydom.  For community-based surveys in Singida, one hundred 
households were randomly selected from household lists provided by the Majengo Ward 
Executive Officer.  Sampling then proceeded using the same strategy as in Haydom until 
the desired sample size was reached.  Surveys lasted approximately 45 to 60 minutes,  
and were conducted at the household in a location with no other family members 
present.  As part of this survey, anthropometric data were collected, and the FFQ was 
conducted.   
Anthropometry  
Anthropometry is a powerful tool for assessing nutritional status from variations in 
physical dimensions. It is relatively safe, easy, noninvasive, relatively inexpensive, 
precise, and can be used to assess both populations’ and individual’s risks and status.  
Anthropometry is especially important in field-based research where clinical and 
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laboratory methods of evaluation are not feasible (Himmelgreen et al. 1991; Gibson 
2005). Anthropometry assesses both body size and body composition to provide 
information about both past nutritional history and present nutritional status 
(Himmelgreen and Crooks 2005).  Overall limitations of anthropometry include 
measurement errors, variation in tissue composition, and invalid assumptions in 
reference models used to derive body composition and nutritional risk (Gibson 2005).  
Standardization of measurement methods and researcher training can reduce random 
measurement errors and increase precision (Frisancho et al. 1985).  Anthropometric 
measures are generally not corrected to account for the effects of variation in tissue 
composition; however, this issue is most problematic among older adults (Gibson 2005).   
Adolescents are a particularly difficult group to assess through anthropometry 
due to the adolescent growth spurt and variation in growth trajectories due to prior 
nutritional status. To measure over and underweight among adolescents, age and sex 
specific BMI is recommended rather than weight-for-height z-scores (Mei et al. 2002; 
Kuczmarski et al. 2000; World Health Organization 1995). Models used for body 
composition of adolescents which use only height and weight are based on the 
assumption of a static, adult value for the density of fat-free mass, however chemical 
analysis has shown that this value is not achieved until early adulthood and is dependent 
on nutritional status (Conlisk et al. 1992). It can also be variable among populations. 
Therefore, the need for measuring skin-folds as well has been highlighted. 
Unfortunately, there is little agreement on the appropriate regression equations to use 
and specific measures need to assess total body water, and then how to translate this 
information into more accurate assessments of body composition that are easy to use 
and appropriate across multiple populations (Kashiwazaki et al. 1996). There is great 
variation in appropriate measures depending on the body composition of the study 
population and whether over- or undernutrition or both are major health concerns. 
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Another significant challenge to adolescent anthropometric assessment is growth 
reference standards.  Past models created by the United States National Center for 
Health Statistics (NCHS) and the WHO have severe limitations. These growth 
references lead to and overestimation of undernutrition, and underestimation of 
overweight and obesity (de Onis et al. 2007).  They were developed to assess primarily 
undernutrition, and in light of the global obesity epidemic, may not be sensitive enough 
for screening for overweight and obesity risks (Wang et al. 2006).  For a full analysis of 
the limitations of growth reference standards of school-aged children and adolescents, 
see the 2006 Food and Nutrition Bulletin, v.27, no.4S (Butte and Garza 2006).  In light of 
these issues, original NCHS data were statistically remodeled in 2007 to match the new 
growth standards created for the birth-to-five age range published in 2006.  Currently, 
remodeled BMI-for-age and height-for-age standards exist for adolescents for global 
assessment of nutritional status through anthropometry.  The WHO Multicentre Growth 
Reference Study is in progress to create new standards akin to those published for 
younger children. Standardized methods are being used to longitudinally track growth at 
field sites around the world; this project was expected to be completed in 2010, but 
results have not been released as of this writing (de Onis, Garza, Victoria, Onyango, et 
al. 2004). (See the Food and Nutrition Bulletin v.25, no.1S for a complete overview of the 
project (de Onis, Garza, Victoria, Bahn, et al. 2004).)   
The anthropometric measures taken in this study were height, weight, and middle 
upper arm circumference (MUAC).  BMI-for-age and height-for-weight z-scores were 
derived from these data based on remodeled NCHS data published by the WHO 
reference standards.  There are no WHO standards currently available for adolescent 
MUAC.  Unremodeled NCHS data are available, but these standards are based on 
American children, and not a valid comparison to modern Tanzanian youth.  All 
measures were taken according to standards described by Frisancho (1990).  As 
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Frisancho describes, three measures of each anthropometric factor (height, weight and 
MUAC) were taken for each participant and averaged.  MUAC was taken on the right 
side of the body (Frisancho 1990).  The scale to assess body weight was calibrated 
before each participant.  The two-day interviewers training included principles of 
anthropometric measurement and hands-on supervised practice, and an additional 
refresher session was held midway through data collection.  While other methods such 
as Bio-Impedance Analysis (BIA) and biochemical analysis can provide important and 
more specific data, due to limited funds and field site feasibility, these methods were not 
used in this study.  In future research with adolescents in Tanzania, these methods 
would be very useful to better understand the biological outcomes of nutritional 
processes and food consumption patterns.   
Sexual Maturity  
Determination of sexual maturity is vital to assessing nutritional status in 
adolescence since over or undernutrition can affect the rate of maturation and growth 
velocity (Cordeiro and Levinson 2004). For females, age at menarche, an important 
factor in determining growth velocity (Zemel, Riley, and Stallings 1997), was assessed 
by asking females about onset and occurrence of menstruation. The Tanner scale of 
breast development was also used among females to assess sexual maturation.  Sexual 
maturity in males was determined by using the Tanner scale of male genitalia and facial 
hair development (Tanner 1962). Both males and females were asked about pubic and 
body hair development based on the Tanner scale.  Adolescents were asked to provide 
a self-assessment of each factor using sex-specific line drawings of stages of 
development.  Careful explanation of each stage was given by the research assistant to 
improve validity of self-assessments (Gibson 2005; Cameron 2002).  Both methods of 
male maturity assessment have been used in African settings (Norris and Richter 2005; 
Bakeera-Kitaka et al. 2008; Cameron et al. 1990). Trained research assistants of the 
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same gender as the respondent conducted the assessment.  
Descriptive statistics of anthropometric and sexual maturity data and derived 
nutritional indicators were created to provide a cross-sectional overview of nutritional 
status of adolescents at the two field sites.  Data were compared to 2007 WHO 
standards (World Health Organization 2007) to derive BMI measures and z-score 
comparisons.  These data were triangulated with survey and food consumption data to 
understand the political-economic forces that influence adolescent food consumption 
and their effects on biological processes and adolescents’ physical adaptations to their 
environments. 
Food Frequency Questionnaires (FFQs)  
Food intake is complex and difficult to measure, but assessing food consumption 
at the household and individual levels is important to anthropological studies of both 
socio-cultural constructions of food and food consumptions patterns. As part of the 
quantitative survey, a FFQ was conducted. This method provides qualitative or semi-
quantitative information about usual food consumption patterns, and are quick and 
cheap to administer. This method may be more representative of habitual intake than 
records or recalls, as frequency of food intake is typically asked for months-long periods 
(Barrett-Connor 1991). A better understanding of diet-disease connections which 
depend on usual intake and develop over long periods of time can therefore be created 
(Teufel 1997). There are several concerns when developing an FFQ, including which 
foods to include, how to group items, the number of foods to include, and how to 
measure frequency and portion size. All of these aspects must reflect local constructions 
of food and its categorization to elicit valid data. This type of food consumption 
assessment tool has not been successfully used among Tanzanian youth, but has been 
used among adolescents elsewhere. Among Western adolescents, FFQs have been 
shown to be a valid method of estimating usual intake; however its validity seems to vary 
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slightly by gender. This method has also been used among Ugandan adolescents to 
assess sugar snack consumption (Kiwanuka, Åstrøm, and Trovik 2006).  A review of 
dietary intake instruments used with adolescents found that successful FFQs were 
appropriate for this population due to low respondent burden. The authors concluded 
that any method used with this population should be short and easily administered, and 
reflect the diversity of youth consumption patterns (Rockett, Berkley, and Colditz 2003). 
Another study found that both FFQ and food recall methods were appropriate for use 
among South African adolescents, but that specific attention must be paid to gender and 
ethnicity (Rankin et al. 2010).  Other research has shown the FFQs are useful in 
determining relative differences among groups of adolescents, but not absolute intakes 
of individuals (Lietz et al. 2002; Perks et al. 2000).  Other limitations of the FFQ method 
include the variation in comparison methods and statistical analysis used to validate 
questionnaires (Barrett-Connor 1991; Cade et al. 2007), lower accuracy than other 
methods (Ulijaszek 2003), inability to identify risk factors in epidemiological studies 
(Kristal, Peters, and Potter 2005), and biases created through the structure of the 
questionnaire if it does not represent constructions of food and logical order held by the 
study population (Subar et al. 1995). The most important concern associated with the 
FFQ is the amount of ethnographic knowledge needed to create a locally appropriate 
tool. Although it may seem obvious to anthropologists, Subar et al. (1995) state, “among 
the many tasks required to develop a food frequency instrument, focusing on the 
respondent’s perception of the meaning of the questions is fundamental to good 
questionnaire design” (pg. 786). Because nutritional anthropology draws on other 
disciplines such as nutritional sciences and epidemiology, an understanding of other 
disciplines’ assessment of cultural competency of FFQ tools is necessary to interpreting 
and critically evaluating research results.   
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The FFQ method was chosen of the quantitative survey over other food intake 
measures due to its ease, low respondent burden, and the type of data produced.  
Adolescents at both field sites exhibited low literacy levels, so methods requiring 
respondents to record foods at mealtimes was deemed unfeasible.  Additionally, it was 
apparent through qualitative data that adolescents may not be preparing their own foods, 
so weighted food records would be burdensome for other household members.  
Although FFQs produce less precise data than other more intensive methods, these 
data are appropriate to answer the research objective of linking nutritional status and 
cultural determinants of food consumption.  A list of locally consumed foods was created 
through qualitative interviews, focus groups and participant observation.  Respondents 
were asked to rate each item by frequency-of-consumption categories.  Previous 
research in Tanzania has validated locally appropriate FFQs that served as a basis for 
developing an FFQ for the Haydom area (Hadley, Mulder, and Fitzherbert 2007).  This 
tool was then modified to be locally appropriate for the Singida area based on participant 
observation, semi-structured interviews and 24-hour food recall.  (See Appendix F for 
FFQ tool.) 
Quantitative Data Analysis  
To analyze survey data, descriptive statistics were created for all variables.  
Bivariate associations were tested using t-tests, ANOVA, chi-square and correlation 
analysis (or their non-parametric counterparts when data were not normal) to understand 
socio-cultural demographic factors, gender, location, and their relationships to 
constructions and categorizations of food, food security, and perceptions of adequate 
diet.  Scheffe’s test was used for post hoc analysis in ANOVA to understand significant 
differences between groups.  This test is considered to be less conservative and less 
simplistic than Bonferroni Correction  (Peres-Neto 1999).   Anthropometric data were 
analyzed against WHO reference standards and z-scores for height-for-age and weight-
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for age were created for each participant.  These were then compared to demographic 
data using bivariate statistics to understand trends in nutritional status in the population.  
Bonferroni Correction was used to account for multiple probabilistic tests in some 
instances.  However, this correction is rarely used, and must be specifically justified, 
generally only when a large number of comparisons are being conducted concurrently 
on the same data (ie a correlation table), or when hypothesis testing to reduce type 1 
error.  It is generally not used in exploratory research such as this study.  It is considered 
to be unfeasible to use Bonferroni Correction manuscript-wide, and is only used table-
wide, when employed (Cabin and Mitchell 2000; Peres-Neto 1999).  I used Bonferroni 
Correction for several tables of analysis where a large number of p-values were included 
and testing the same statistical hypothesis.  The statistical software SPSS was used to 
analyze quantitative data (SPSS 2010). 
To understand food consumption trends exhibited in FFQ data, first, food groups 
were created based on public health and biomedical constructions of micro and macro 
nutrients to create more parsimonious analysis and understand nutrient consumption in 
the sample. Then, descriptive statistics were created using individual foods and food 
groups to understand general consumption patterns among adolescents, and bivariate 
tests were conducted to analyze how food consumption varied based on demographic 
factors such as gender, location and school enrollment.  Correlation analysis among 
foods and indicators of socio-economic status was conducted to crudely test the validity 
of the FFQ.  Next, DFA was conducted to further assess variation in adolescent food 
consumption.  Groupings that were apparent through other methods were used to 
determine DFA delimiters.  DFA has been used to assess food consumption patterns 
through FFQ data among diverse populations, and has been shown to have high internal 
validity, however this type of analysis does not appear to have been conducted in regard 
to adolescents (Ashima 2004; Quatromoni et al. 2002).  Due to the exploratory nature of 
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this study, PCA was also conducted.  PCA has been widely used to assess FFQ data 
(Hu et al. 1999; Susan E McCann 2001; Newby and Tucker 2004). Among adolescents, 
it has been used to assess micronutrient intakes, parental influence of dietary patterns, 
and cultural and environmental influences of food consumption (Guezannec et al. 1998; 
Hanson et al. 2005; Vue and Reicks 2007). Multivariate tests such as DFA and PCA are 
well-suited for answering the research questions through a biocultural theoretical 
framework of political economy, political ecology and adaptation to assess the 
multifactorial and intertwined issues related to food consumption and health in 
Tanzanian communities.  By assessing how nutritional status, food consumption and 
perceptions of nutrition and food exist as a multidimensional variable, cognitive models 
can be produced and their variation understood. Relationships among power, culture 
and history may become apparent in ways not previously assumed (Handwerker 2002).  
Finally, multiple and logistic regression models were used to create a holistic 
picture of adolescent food consumption and nutritional status based on cultural data 
collected in the quantitative survey, biological anthropometric data, and food 
consumption data from the FFQ.  Outcome variables for these models were derived and 
non-derived measures of nutritional status, and basic demographic factors that 
differentiate adolescents.  These models express the relationships between the outcome 
variables and the independent variables of the quantitative survey to create predictive 
models of youths’ cultural and biological relationships with food.  Data from all methods 
were triangulated to attempt to create a holistic picture of adolescents’ perceptions of 
nutrition, factors relating to quality of diet and health, and how their understanding of 
nutrition is imbedded within households, communities and larger structural processes.  A 
biocultural framework drawing on political-economic and adaptive perspectives helps to 
understand disparities created through social processes and their effect on food 
consumption and nutritional status. This framework focuses analysis upon the social 
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structural issues of gender, poverty and access to resources and the complex interplay 
among these factors.  
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CHAPTER 7: 
QUALITATIVE RESULTS 
 
This chapter will provide an overview of the qualitative data collected in this 
study.  These data include semi-structured interviews with adolescents, including pile 
sort exercises and 24-hour food recalls, focus groups and qualitative interviews with 
parents of adolescents, and key informant interviews with community leaders and policy 
makers at the local, regional and national levels.  Table 7.1 outlines all of the data 
collected through this study.  Unless otherwise noted in the results section, 
approximately equal numbers of each gender were included in each method.  All 
qualitative methods reach saturation of codes except focus groups among parents.  
Focus groups were not held in Singida due to logistical limitations.  Qualitative interviews 
with youth illustrate cultural communication structures, where expository speaking is not 
appropriate or practiced by youth, especially to people they see in positions of authority 
such as parents, teachers or the researcher in the researcher/participant relationship in 
Tanzania.  Adults such as parents and key informants are more open in their 
discussions, and better able to elaborate their perspectives to interviewers.  The data 
collected in this study create an overall picture of adolescent food consumption where 
adolescents and their households face challenges in accessing appropriate nutrition.  
Adolescent food consumption is largely determined through political economic factors 
intertwined with ecological and biological processes including household location and 
environment, work and household roles, school enrollment, and household poverty and 
access to resources. Adolescent food consumption is intertwined with other challenges 
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that adolescents face, and inextricable from issues such as education, reproductive 
health, and poverty.  
Table 7.1: Data collected  
Data Collection Method Total N Haydom N Singida N 
Adolescent Interviews 46 28 18 
 24-hour food recalls 46 28 18 
 Pile Sort Exercises 45 27 18 
Parent Focus Groups 5 5 0 
Parent Semi-Structured Interviews 31 17 14 
Key Informant Interviews 21 (2 in Dar 
es Salaam) 
9 8 
Quantitative Surveys with Adolescents 452 302 150 
 Anthropometry 432 287 145 
 FFQ 447 299 148 
 
 
Semi-Structured Interviews with Adolescents 
The aim of these interviews is to develop a picture of adolescent life in Tanzania 
through understanding youths’ (1) daily life, (2) life goals and expectations, and (3) 
relationships with food.  Gender and location are consistently important in determining 
resources available to adolescents, perceptions of their current life and future 
opportunities, and how they negotiate the competing issues and challenges in their lives.  
Poverty is also an overarching theme in adolescents’ lives, defining their experiences 
and influencing their decisions.   
A total of 46 adolescents, 23 males and 23 females, were interviewed using a 
semi-structured interview protocol.  Twenty-eight interviews were conducted in the 
Haydom area.  Twelve respondents were interviewed during school hours in Haydom 
town, six were interviewed at their homes in surrounding villages, six were interviewed 
who lived in the ghetto at the Haydom Secondary School and four were interviewed at 
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the Haydom Primary School during school hours.  Nine adolescents interviewed lived 
unsupervised in small rented shacks near schools (called student ghettos), at least part 
of the time.  Most Haydom area adolescents were from households where both parents 
were farmers.  In fact, among this sample, there were only four households where both 
heads were not farmers.  Fifteen of the adolescents were enrolled in school; the average 
number of years of education completed was 5.8 years.  Most who were not in school 
had either not attended any school or had completed primary school and did not 
immediately continue to secondary school.  All respondents in Haydom were Christian 
(most were Lutheran).   
Eighteen adolescents were interviewed in Singida.  Six were recruited during 
school hours outside of school, six were interviewed at the primary school and six were 
recruited at the secondary school.  Sixteen out of the 18 interviewed reported being 
currently enrolled in school.  The average number of years of school completed was 8.3. 
Three had at least one parent who was either not present or deceased.  Less than half 
(7) were from households solely involved in farming.  Almost half of respondents (46%) 
were Muslim.  
Daily Activities 
Most adolescents reported chores as being a large part of their day; common 
chores include sweeping and mopping, fetching water, chopping firewood and washing 
clothes. Adolescents report little engagement in leisure activities.  Adolescents who go to 
school do fewer chores, but studying and school take up much of their day.  Half of all 
adolescents say that poverty is their main challenge.  This over-laps with another 
common theme, education.  As a boys from Singida explained, “your expenses are 
higher than your income.  For example, as a student, I don’t get what I need (for 
school).”  Another boy from Singida discussed the difficulties of household poverty and 
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going to school, “you can ask for something like minor school supplies, but they 
(parents) don’t have.  So, what should you do?”   
The specific chores that adolescents do and the amount of time they spend doing 
chores are influenced by gender and location.  Girls spend more of their time cooking.  
Only one boy at each field site reported cooking during a typical day.  Only two girls, 
both younger primary school students from Haydom did not report cooking.  Some 
adolescent girls say that they themselves are in charge of household cooking activities; 
others report helping their mother or another adult woman in the household.  Many girls 
also care for younger siblings; no boys reported this chore either.  A 14-year-old girl from 
Haydom described what a typical day is for many Tanzanian girls: 
“I wake up early in the morning and fetch water.  Then I 
help my mother doing housework.  I sweep the house and 
wash clothes.  I go to school, and I come home at three in 
the afternoon.  I also care for the kids, cook in the evening 
and then I bathe and go to bed.” 
Both girls and boys report watching livestock, although it is a more frequent task 
for boys.  This is an important chore, as it allows for more freedom and less supervision 
than household or school-based chores.  Boys are also more commonly involved in day 
labor, such as washing cars in Singida, and selling mandazi (donuts) and crushing rocks 
in Haydom.  These activities may provide boys with more spending money, and more 
access to bought and processed foods.  However, much, if not all of this money may be 
returned to the household.  A 20-year-old boy from Singida who was interviewed in town 
during school hours reported his typical day, which is a familiar schedule to many boys 
in this study: 
“I wake up at 6AM and clean my room, then at 7:30 I go to 
school.  In the mid-morning I buy and eat some snacks.  At 
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2:20, I go home and rest.  Then I return to school for 
tuition, then I rest, eat and sleep.  On the weekends, I go 
to town to find day labor such as construction work, and 
ask other people to help get some money.”  
Although leisure activities are not common among adolescents in Haydom and Singida 
in general, boys report more leisure time than girls. Activities include watching videos, 
lifting weights and being with friends.   
There are important differences in the lives of urban and rural adolescents.  Only 
one boy in Singida reported performing agricultural labor, whereas this is a very common 
set of activities for both boys and girls in the rural Haydom area.  Also, modern methods 
of cooking (gas or electric stoves or use of charcoal) are not available in the villages 
surrounding Haydom, so many adolescents in these areas reported gathering firewood 
as a chore.  For example, a girl from a village in Haydom Ward described her usual daily 
schedule, “first, I fetch water, then I help my mother cook ugali, then I do farming 
activities, clean the house, and fetch firewood before going to bed.”   A boy from outside 
of Haydom reported that his chores were, “helping to prepare cooking food, sweeping 
the house, chopping firewood and washing utensils.”  The chore of fetching firewood is 
not reported at all in Haydom town or Singida.  Students in Haydom reported doing 
chores at school more frequently than students in Singida.  A 16-year-old Haydom 
primary school student described his day, “in the morning, I fetch water, then I prepare to 
go to school, if I go that day.  Once at school, I clean the classroom and perform my 
duties.  We study at school, and eat makande for lunch at 12:30.  And then I come home 
and also have makande.” Chore responsibilities are common at Haydom area schools 
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and include cleaning, fetching water, working on the school farm1 and tending the 
grounds. 
Many students from Haydom are forced to live in student ghettos when school is 
in session due to the distance between their households and the schools.  Here, 
adolescents are unsupervised, and responsible for buying and cooking their own food, 
and fetching their own water, as well as doing all other household chores.  A Haydom 
secondary student who lives in the ghetto explained her workload, “after working at 
school, I go fetch water for my home.  Then I cook food, eat, and study before going to 
bed.”  Students in Singida spend more hours at school as compared to their 
counterparts in Haydom.  Only one student in Singida reported not going to tuition (extra 
tutoring by teachers, for which students pay).  Also school enrollment is much more 
common among Singida respondents; four of the six interviewed at home during school 
hours in Singida said they were enrolled in school.  In Haydom, only five out of 18 youth 
interviewed out of school during school hours said they were in school.   
24-hour Food Recall 
As part of the semi-structured interviews, adolescents completed a 24-hour food 
recall where they were asked to list all food and beverages (including water) that they 
consumed in the previous 24 hours, the amount (using picture references), and the time 
of day eaten.  All days of the week were represented in the data to provide a broad 
picture of adolescent food consumption.  The picture created through this method is an 
adolescent diet lacking diversity, based mainly on starches with a few additional 
nutrients in the form of greens and a small amount of protein.  Adolescents generally eat 
three meals a day, some eat a snack, and a small portion only eat twice a day.  A 
primary school student in Singida described his diet, “I eat ugali, rice and mandazi twice 
                                                          
1
 Some schools in the area have farms, where students are supposed to learn agricultural techniques.  The 
food produced appears to go to the school staff in most cases. 
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per day.  These foods are the life of home.  I also eat fruits like bananas, mangos and 
avocados sometimes.”  Commonly, tea with sugar and a fried bread product, such as 
chapati or mandazi or vitambua (types of donut) are eaten at breakfast.  Lunch and 
dinner are generally the same, and consist of a starch such as ugali (by far the most 
common), rice or makande.  A protein like beans or a relish of greens are frequently 
eaten with the starch.  Sometimes a piece of fruit is eaten as well.  The evening meal is 
generally the same as the mid-day meal.  Snacks are eaten by less than half of the 
respondents, and consist of leftovers, or sugary things like candy or soda.  Peanuts are 
also sometimes eaten.  The amount of food consumed at each meal by adolescents is 
relatively small compared to serving sizes given at local restaurants, and starches are 
eaten in much larger quantities than meat or greens.  Cost is commonly cited as a 
determining factor of diet, especially in Singida.  As a girl from Singida explained, “every 
morning and evening I eat rice.  My family makes a budget to be able to eat rice every 
day.  Otherwise we eat foods that are cheap to get.”  A Singida boy said that, “I eat ugali 
for lunch every day, and meat once per day.  My family doesn’t have money, so that’s 
why we eat ugali every day.” 
There is variation in the diets of youth in urban and rural settings.  This variation 
could be influenced by cross-sectional research design however.  Data were collected in 
Haydom at the height of the dry season, and in Singida at the beginning of the rainy 
season.  One of the main differences is traditional foods such as makande and uji that 
are very common in Haydom, but rarely eaten in Singida.  Table 7.2 provides a summary 
of food consumption by field site based on 24-hour food recall data; Appendix B provides 
the total data for this method.  Dairy is rarely consumed at either location.  Milk is a 
culturally important food in Haydom, and the low rates of consumption seen among 
youth in this study may be influenced by seasonality.  A boy from Haydom discussed his 
milk consumption, “I drink milk a lot, I like it because it is something I’ve had since my 
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childhood.” There are also low rates of fruit and vegetable consumption at both field 
sites.  Greens are the main type of vegetable consumed, and only one adolescent in the 
quantitative interviews reported eating any other vegetables.  Based on participant 
observation, adolescents are likely consuming tomatoes and onions on a regular basis 
as well.  Seasonality influences the availability and cost of greens.  Less than half of 
adolescents reported eating any greens.  Fifty-five percent of Singida adolescents eat 
greens versus 40% in Haydom.  This low overall rate and the difference in rates seen at 
each field site are probably influenced by the fact that data were collected at the end of 
the dry season in Haydom Ward when greens are the most expensive and scarce, and 
the beginning on the wet season in Singida Municipality when greens are scarce but 
becoming more available. Adolescent fruit consumption mainly consists of bananas and 
mangos, and does not vary between field sites according to 24-hour food recall data. 
Almost all youth at both field sites eat some form of protein daily.  Meat is more common 
in Singida, and only four out of ten adolescents in Haydom had eaten any meat in the 
past 24-hour period.  Even though most adolescents include protein in their diet, most 
only eat one small serving per day.  Adolescents at both field sites incorporate small 
amounts of processed sugar such as soda and candy into their diet.   
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Table 7.2: Food consumption of youth in Haydom and Singida based on 24-hour recall 
data 
 Number who reported eating 
each food item 
Average times consumed in 
a day* 
Food Total 
N(%) 
Haydom 
N(%) 
Singida 
N(%) 
Total Haydom  Singida 
Tea with 
sugar 
10 (22.2) 9 (33.3) 1 (5.6) 1.50 1.33 3.00 
Tea without 
sugar 
23 (51.1) 9 (33.3) 14 (77.8) 1.04 1.00 1.07 
Fried bread 26 (57.8) 13 (48.1) 13 (72.2) 2.23 1.54 2.92 
Bread 1 (2.2) 1 (3.7) 0 (0.0) 1.00 1.00 0.00 
Sambusa 2 (4.4) 0 (0.0) 2 (11.1) 2.50 0.00 2.50 
Uji 17 (37.8) 17 (63.0) 0 (0.0) 1.00 1.00 0.00 
Ugali 39 (86.7) 25 (92.6) 14 (77.8) 1.51 1.60 1.36 
Rice 16 (35.6) 9 (33.3) 7 (38.9) 1.13 9.00 1.29 
Makande 19 (42.2) 17 (63.0) 2 (11.1) 1.05 1.00 1.50 
Mtoli 1 (2.2) 0 (0.0) 1 (5.6) 1.00 0.00 1.00 
Potatoes 2 (4.4) 0 (0.0) 2 (11.1) 1.00 0.00 1.00 
Fruit 13 (28.9) 7 (25.9) 6 (33.3) 1.54 1.57 1.50 
Greens 21 (46.7) 11 (40.7) 10 (55.6) 1.24 11.18 1.30 
Other 
vegetables 
1 (2.2) 1 (3.7) 0 (0.0) 1.00 1.00 0.00 
Beans 18 (40.0) 11 (40.7) 7 (38.9) 1.22 1.27 1.14 
Meat 22 (48.9) 11 (40.7) 11 (61.1) 1.36 1.18 1.55 
Eggs 1 (2.2) 1 (3.7) 0 (0.0) 1.00 1.00 0.00 
Milk 5 (11.1) 3 (11.1) 2 (11.1) 1.00 1.00 1.00 
Sugarcane 4 (8.9) 4 (14.8) 0 (0.0) 1.00 1.00 0.00 
Soda 7 (15.6) 6 (22.2) 1 (5.6) 1.14 1.00 2.00 
Candy 7 (15.6) 5 (18.5) 2 (11.1) 1.00 1.00 1.00 
Peanuts 5 (11.1) 3 (11.1) 2 (11.1) 1.00 1.00 1.00 
Popsicle 2 (4.4) 0 (0.0) 2 (11.1) 1.00 0.00 1.00 
*Of those who reported eating each food, the average number of times consumed during 
the day. 
 
At both field sites, adolescents are effectively trading nutrition for education; 
however, the patterns vary greatly by location.  In both Haydom and Singida, students 
consume less food, and less healthy food than their non-enrolled peers.  In Singida, no 
food is provided during school hours, so most students go hungry for the duration of the 
day.  If they have money, they may buy small snacks on the school grounds.  These 
snacks are usually frozen sugary water or fried bread.  A Singida secondary student 
described her diet during the school day by saying, “at school, I eat ice cream, mangos, 
chipsi, sambusas, and popsicles.  Going from school to home I eat candy, cookies and 
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gum.”  In Haydom, one or two meals of maize and sometimes beans are provided at 
some schools.  A girl from the Haydom Secondary School explained, “We eat makande 
at school.  It gives us energy.”  Students who live in student ghettos lack cooking 
facilities and clean water and are 5-8K from the closest markets.  Most must walk three 
to five kilometers round trip to get water.  A boy from rural Mbulu District explained, 
“when we eat at home, food is sufficient, but when we are at school, the food is not 
enough.”  More research is necessary to understand food preparation practices and 
consumption patterns in these ghettos. 
Life Goals and Expectations 
When asked what they hope to do as an adult, personal exposure is an important 
factor in the occupations given and their life goals (see Table 7.3).  Overall the most 
common occupation is teacher.  In Haydom, many adolescents want to work in health 
care, which is logical since the main source of steady employment in the area is HLH.  
Hospital work is seen as a way out of poverty.  This view was explained by a boy in 
Haydom, “I want to be a doctor because I want a better standard of living, and to help 
my parents, and to educate my brothers and sisters.  And I want to look after sick 
people.”  Another difference in occupation by field site is the desire to farm.  Over 20% of 
adolescents, almost all girls, in Haydom say they want to be farmers, whereas none in 
Singida say this.  Farming is explained as a way to improve household status and ease 
the pressures of poverty.  A girl from Haydom explained, “I want to help my parents farm 
and wash clothes.  I want to live in Haydom and be a farmer.”  Boys, especially in 
Haydom, give a wider range of desired occupations.  There is also more variation in the 
occupations listed in Singida than in Haydom; desired jobs include artist, lawyer, soldier 
and stationary shop owner. Youth in Singida see themselves as having more 
occupational options than youth in Haydom.  A boy from Singida explained his future 
career, “I want to be in the police because I like police, or I want to be a security guard 
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because I want to stop crime.  I would also like to teach if I can’t do police work.”  Both 
girls and boys at both field sites desire occupations that require education.  No 
adolescent discussed the challenges to accessing future education in Tanzania, even if 
they were currently not enrolled in school.  Many, however, recognize the limitations of 
geography in pursuing careers.  As a girl from Singida explained, “I want to be a teacher, 
and I want to live anywhere I can get a job.” Over half want to live outside of their home 
community, most commonly in Mwanza, Arusha or Dar es Salaam.  A primary student in 
Singida explained, “I want to live in Dar es Salaam because there are many businesses 
there.”  Even if youth had never traveled out of their home area, they perceive urban 
centers as having work opportunities and Western amenities. 
Table 7.3: Desired occupations by field site 
Occupation Haydom Singida Total 
Teacher 7 6 13 
Driver 4 1 5 
Farmer 6 0 6 
Nurse 3 4 7 
Doctor 5 2 7 
Sports player 1 3 4 
Accountant 1 3 4 
Pilot 1 0 1 
Engineer 1 0 1 
Military 0 2 2 
Pastor 0 1 1 
Artist 0 2 2 
News Announcer 0 1 1 
Immigration 
Officer 
0 1 1 
Lawyer 0 2 2 
Stationary 
Shopkeeper 
0 2 2 
 
 To achieve occupational goals, many adolescents want to delay marriage.  
However, almost all adolescents (89%) want to get married at some point.  The average 
desired age for marriage among youth in the sample is much higher than current 
average age of marriage in Tanzania.  The average desired age of marriage is slightly 
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lower in Haydom (26.7 years versus 28.31; this was a significant difference based on 
Mann-Whitney U test (p=0.023)).  The average desired age of marriage is lowest in the 
villages surrounding Haydom at 26.0 years, and highest among Singida primary school 
students at 29.3 years.  The desire to delay marriage was explained by a girl from a 
village outside of Haydom, “I won’t get married until I finish O Level (upper level 
secondary school), because when I get married I must have children and take care of 
the household.”  Youth are not necessarily achieving this goal however; nationally, the 
average age of marriage for Tanzanian women aged 25-29 is 20.2 years for urban 
women, and 18.7 years for rural women (NSB (Tanzania) and ORC Macro 2005).   
Almost all adolescents at both field sites want to have children.  However, the 
desired number of children is much lower in Singida than in Haydom. Adolescents in 
Singida report wanting an average of 2.9 children and Haydom adolescents want an 
average of 4.1 children. Those interviewed in Singida town during school hours report 
the lowest average, 2.3 children.  Those in the villages around Haydom report wanting 
the most children, on average 4.4 children.  These values are well below the actual 
fertility rates for urban (3.2) and rural (6.5) women in Tanzania (NSB (Tanzania) and 
ORC Macro 2005).  Many want to space children, and many wanted to wait until after 
marriage to have children, showing the need for family planning methods among youth.  
Adolescents largely treat marriage and children as inevitable, giving it little discussion.  
Interestingly, data from participant observation showed that unmarried adolescents who 
had a child don’t see childbearing as conclusively ending their education, and young 
girls still harbor hopes of continuing to higher levels of school after childbearing.  Several 
youth who informed participant observation activities were girls with young babies.  None 
of these girls were married and considered themselves to be part of their parents’ 
household even if they didn’t currently live there.  All of these girls quit school during 
their pregnancy or shortly after their baby was born.  All discussed returning to school as 
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a realistic goal what was achievable within the next year.  Money, rather than their baby 
was seen by them as the main limitation to continuing their education.  Fathering a child 
was viewed as a non-issue in regard to accessing education for boys.  Marriage, 
however, is seen as detrimental to further education for both boys and girls.  After 
marriage, most couples start their own household, and would have too much work to 
pursue further education according to youth.  
Youths’ Relationships with Food 
Relationships with food change over the course of the life span.  Adolescents 
recognize that their food consumption changes as they age.  The trend is toward diet 
diversification, although not necessarily in a healthy way (especially in the face of the 
looming threat of the nutrition transition.  According to adolescents interviewed, children 
incorporate fruit, vegetables and meat, and have more diverse diets than babies, who 
eat milk and soft foods.  As people become adolescents, they adopt a fully adult diet, 
add commercially processed foods into their diets, and are able to access foods outside 
the household.  A boy from Haydom explained that now he is able to ride his bicycle to 
get food, and is therefore able to eat things like chipsi which are not available at his 
household.  Age-related changes in diet are affected by location.  A boy from a village 
outside of Haydom said that his diet has not changed from childhood because there are 
no other foods available where he lives.  Other factors influence age-related dietary 
patterns.  Some girls recognize that food consumption and puberty are related during 
adolescence.  A girl enrolled in primary school in Singida said, “there have been no 
changed in my body because the foods I eat don’t have protein or vitamins.”   An older 
adolescent in Singida said that she eats foods such as ugali, rice, bananas, fruits and 
greens because they bring changes to her body.   
Adolescents’ food preference closely align with frequency of consumption for 
many foods.  For example, 83% of respondents in Singida and 71% of respondents in 
175 
 
Haydom said they liked ugali, mostly for health reasons, but also because of low cost 
and availability.  A boy from Haydom explained, “I like ugali because there is not enough 
money to buy other foods.”  More expensive or processed foods such as noodles, soda 
and pilau (rice with spices) are also commonly listed as preferred at both field sites.  A 
girl from Singida explained that she likes noodles, but doesn’t get them frequently 
because “the cost increases every day”.  When asked by they prefer the foods they list, 
vague health factors such as “gives energy”, “builds the body” and “has vitamins” are 
most common.  Another frequently cited reason is that certain foods increase the blood.  
This is a local concept of health that is a more moderate form of ‘gives the body energy’.  
There is no apparent pattern for the health factors youth associate with foods.  High 
content of specific vitamins is a frequently discussed factor of food preference and 
desired consumption patterns, however, the associated foods are not necessarily high in 
those vitamins.  For example, a girl from Haydom said that the reason she liked rice was 
that it is high in Vitamin D, and pilau because it is high in Vitamin A.   
Adolescents understand that there is seasonality in their diet, but are largely 
unable to describe these changes.  At both field sites, and especially in Haydom, youth 
generally perceive the wet season as more plentiful, with both processed and locally 
produced foods being more available.  However, they are not able to list the foods 
available in each season in a consistent way.  While adolescents in Haydom discuss 
physical food availability, those in Singida talk about food cost.  Most urban households 
purchase the bulk of their food rather than growing it.  Although youth perceive food cost 
to be generally lower in the wet season, supplies are said to be less available during this 
time due to poor road quality.   
Many adolescents report not feeling like they have enough food in their 
household. This concern doesn’t vary by gender, but it does vary by location, according 
to qualitative interview data.  Table 7.4 illustrates differences in food security by location, 
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and perceptions of causes of food insecurity. In Singida, 78% of adolescents say that 
they don’t have enough food at some point in the year, and some who do have enough 
food worry about running out of food.  For example, a boy from Singida said that his 
family always has enough food and he thinks he eats well; however, he worries about 
running out of food, especially in the wet season when maize is expensive.  Almost half 
say they have to beg or ask others for food sometimes.  When asked why their 
households do not have enough food, most Singida adolescents cite lack of money at 
the household level.  A girl from Singida said, “you find that food is not enough on the 
day that father says he has no money, so you miss eating in the afternoon or evening.”  
Other reasons for not having enough food include not being able to work during the rainy 
season and lack of land.  Singida primary school students are the least likely group to 
feel food secure.   
Food security is better in Haydom Ward; only 36% of youth here say they don’t 
have enough food at some point in the year.  Common reasons for food insecurity given 
in Haydom town or among students include lack of food at school, lack of money to buy 
food, parents’ inability to work, and living in the ghetto.  Different reasons were given by 
though in the villages surrounding Haydom town, where food security is reportedly 
worse.  Reasons here include not having enough land, too large a family, and not having 
healthy food.  In general, adolescents seem to recognize the relationships among 
poverty, education, and nutrition, and the various trade-offs that must be made.  Going 
to school may increase poverty and food insecurity, however, it is apparent that 
adolescents believe future individual and household food security may be improved 
through education as well.     
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Table 7.4: Perceptions of having enough food by field site 
Field site Always Feel Like 
Has Enough Food 
Does Not Always 
Feel Like Has 
Enough Food 
Reasons for 
Inadequate Food 
(categories are not 
mutually exclusive) 
Haydom 14 (64%) 8 (36%) Money (7) 
School attendance 
(1) 
Lack of land (2) 
Parents Gone (1) 
Poor quality food (1) 
Singida 4 (12%) 14 (78%) Cost of food in dry 
season (4) 
Money (14) 
Family too big (1) 
Poor quality diet (1) 
Can’t work (1) 
 
Pile Sort Exercises 
As part of the semi-structured interviews with adolescents, respondents were 
asked to sort common locally available foods into piles based on preference, health and 
perceptions of food similarity.  See Appendix C for a list of the foods included in Haydom 
and Singida pile sorts.  A total of 45 adolescents completed pile sort exercises, 27 in 
Haydom and 18 in Singida.  Important differences can be seen in perceptions of food by 
gender and field site.   
Preference   
First, adolescents were asked to sort foods into groups based on preference.  
These groups were “foods that you like,” “foods that you do not like” and “foods that you 
don’t like or dislike.”  Due to the exploratory nature of the study, these statements were 
intentionally left vague, and after sorting, youth were asked about preference criteria.  
Criteria youth report are generally a combination of taste, access, and health.  Overall, 
the foods most likely to be put in the ‘preferred’ pile are eggs, pineapple, water, ugali, 
mango, and oranges (see Table 7.5).  All of these foods appear in the ‘preferred’ pile 
more than 85% of the time.  The foods most commonly put in the ‘dislike’ pile are liquor 
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and beer, which each were placed in this pile over 85% of the time.  There are no 
significant differences between genders or field sites in these strongly liked or disliked 
foods.  Since key informant interviews and participant observation indicate alcohol use 
by adolescents, the strong dislike for beer and alcohol could be influenced by social 
stigma and youths’ perception of what they think the researchers want to hear.  After 
these two items, the next most frequently disliked foods are pork (which is likely 
influenced by the prevalence of Islam in Singida), which appears in the ‘dislike’ pile 39% 
of the time, and coffee, which was placed in the ‘dislike’ pile 36% of the time.  In the 
exercise, no limits were placed on the number of foods that could be put in any one pile, 
so most adolescents put the majority of foods in the preferred pile.  Fruits in general are 
highly preferred, as are proteins, breakfast carbohydrates and snack foods.  Less 
preferred are most vegetables, rarely consumed foods like peanut butter, and many 
basic starches.  Preference of greens varies by type.  Social status is reflected in the 
types of greens households can access.  Mlenda, a type of green which is cheap and 
considered low status, is among the foods least frequently put into the ‘preferred’ pile by 
youth.  However, chiniz, a more expensive type of green which must be purchased at 
the market, appears much more frequently in the ‘preferred’ pile.  Interestingly, two fried 
breakfast foods, mandazi and chapati were more likely to be preferred by adolescents 
enrolled in school.  These foods are commonly sold on or near school grounds.  
Qualitative data also indicate higher consumption rates of these foods among students 
over non-students.   
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Table 7.5: Preference of selected foods among adolescents 
Food Preferred 
% 
Neutral 
% 
Disliked 
% 
Ugali 86.0 9.3 4.7 
Tomatoes 60.5 30.5 9.3 
Green Peppers 39.5 44.2 16.3 
Eggs 90.7 7.0 2.3 
Beans 60.5 27.9 11.6 
Mango 86.0 9.3 4.7 
Avocado 65.1 27.9 27.9 
Liquor 7.0 7.0 86.0 
Beer 2.3 4.7 93.0 
Beef 67.8 23.3 9.3 
Pork 30.2 30.2 30.2 
Chiniz 69.8 20.9 9.3 
Mlenda 41.9 39.5 18.6 
 
 
Differences exist between genders in regard to food preference.  In general, girls 
rate more foods as ‘preferred‘ than boys.  For example, all girls put eggs and pineapple 
in the ‘liked’ pile, whereas approximately 20% of boys were neutral about these foods or 
disliked them. For all foods that significantly vary by gender according to Chi-square 
tests, girls are more likely to prefer (see Table 7.6).  When assessed through DFA, 
which assess trends in variation in predetermined groups, girls are more associated with 
dislike of peanuts, lemon, chapati, mango and green peppers as neutral or unliked.  
Boys are more associated with dislike of okra, mandazi, beans, beef and tomatoes as 
neutral or unliked.  Although differences in specific foods are seen, no major trends are 
apparent.     
Table 7.6: Preference of foods by gender 
Food Preferred % Neutral % Disliked % Chi-
Square 
P-value 
Girls Boys Girls Boys Girls Boys 
Lemon 42.9 27.3 57.1 40.9 0.00 31.8 0.018 
Cucumber 73.3 26.7 33.3 45.5 14.3 36.4 0.049 
Mlenda 61.9 22.7 23.8 54.5 14.3 22.7 0.031 
Tomatoes 76.2 45.5 23.8 36.4 0.0 18.2 0.048 
Avocado 81.0 50.0 9.5 45.5 9.5 4.5 0.031 
Peanut 
butter 
66.7 22.7 4.8 54.5 28.6 22.7 0.001 
Uji 61.9 27.3 33.3 45.5 4.8 27.3 0.036 
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Table 7.7: Percent of time food was put in the ‘preferred’ pile by field site 
Food Haydom 
% 
Singida 
% 
Chi-square  
P-value 
Honey 60.0 16.7 0.017 
Makande 72.0 55.6 0.287 
Uji 56.0 27.8 0.142 
Candy 72.0 22.2 0.006 
Noodles 44.0 77.8 0.085 
Lemons 44.0 22.2 0.304 
Cucumber 20.0 55.6 0.036 
Hot 
peppers 
28.0 55.6 0.005 
Salad 40.0 77.8 0.046 
 
Differences also exist between field sites (see Table 7.7).  Adolescents in 
Haydom were significantly more likely to prefer honey (p=0.017).  They were also more 
likely to consider honey a healthy food, and honey was discussed by parents as a 
culturally important food.  Although not statistically significant, adolescents in Haydom 
seemed to prefer more ‘traditional’ foods such as makande and uji, and greens.  
Haydom adolescents were also more likely to put sweets such as sugar, candy and 
cookies in the ‘liked’ pile.  Singida adolescents were more likely to prefer cucumbers, 
noodles and juice, all foods that are not very common in Haydom. Lemons were also 
highly disliked in Singida, and many adolescents talked about their perceived negative 
health qualities, such as thinning the blood.  DFA showed similar trends as chi-square 
tests including preference for honey and lemon in Haydom.  Other foods more preferred 
in Haydom were beef, oil, peanuts, dagaa (sardines), chiniz (a green), and avocado.  
Adolescents in Singida were more likely to prefer okra, mandazi, beans, coconut, 
plantains and saladi (raw vegetable mix).  Table 7.8 describes the group centroids of 
each field site.  Tables 7.9a and 7.9b show the highly negative (associated with 
Haydom) and highly positive (associated with Singida) foods produced by DFA analysis. 
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Table 7.8: Discriminant Function Analysis of preference by field site 
Field site Group 
Centriod 
Haydom -27.270 
Singida 37.875 
 
Table 7.9a: Highly negative foods 
Food Coefficient 
Okra -15.993 
Makande -17.072 
Mandazi -16.264 
Beans -26.809 
Coconut -14.105 
Sugarcane -21.366 
Plantains -13.639 
Salad -27.411 
 
Table 7.9b: Highly positive foods 
Food Coefficient 
Honey 10.383 
Chapatti 14.893 
Chiniz 22.823 
Dagaa 27.655 
Peanuts 10.609 
Lemon 19.884 
Oil 11.752 
Beef 18.165 
Avocado 19.139 
  
Next, PCA was used to explore how food preference varies within the sample without 
regard to predetermined groups, and to asses if other functions of systematic variation 
exist.  When PCA was performed using pile sort data, it produced 2 components with 
eigenvalues greater than one. The first two components together explained 28.0% of the 
variation in the data.  No discernable trends were apparent in the components created in 
regard to variation of foods.  This indicates that there are other factors besides field site, 
gender or school enrollment which influence food preference in this sample of youth in 
central Tanzania. 
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Health  
Next, adolescents were asked to sort the cards into three groups representing 
“foods that are healthy,” “foods that are not healthy” and “foods that are neither healthy 
or unhealthy.”  Overall, the foods most commonly put in the ‘healthy’ pile are eggs, milk, 
broth, fish, chicken, and ugali (see Table 7.10).  All of these foods are put in the ‘healthy’ 
pile more than 80% of the time.  Foods most likely to be placed in the ‘unhealthy’ pile are 
liquor and beer, which were placed in this pile 82% and 78% of the time, respectively.  
These were distantly followed by candy, coffee, cookies, lemons and green peppers, all 
of which are placed in the ‘unhealthy’ pile between 50% and 30% of the time.  In 
general, proteins, fruits, greens and unfried starches are considered to be healthy.  
Margarine is also thought to be very healthy.  This perspective could be due to a 
pervasive advertising campaign by the most common brand of margarine, Blue Band, 
which touts the health benefits and vitamin fortification of their product.  Thought to be 
less healthy are sugary foods, many vegetables, pork, and fried carbohydrates.  
Unhealthy vegetables were gogwe (tree tomato), green peppers, hot peppers, garlic, 
onions, okra, mlenda (a low status green), and eggplant.  Vegetables thought to be most 
healthy are most types of greens, tomatoes, carrots, and cucumber.   
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Table 7.10: Perceptions of health value of selected foods among adolescents 
Food Healthy 
% 
Neutral 
% 
Unhealthy 
% 
Ugali 80.0 15.6 4.4 
Eggs 93.3 6.7 0 
Chiniz 53.3 40.0 6.7 
Mlenda 35.6 37.8 26.7 
Chicken 80.0 20.0 0 
Pork 33.3 37.8 28.9 
Mango 71.1 24.4 4.4 
Papaya 62.2 31.1 6.7 
Margarine 77.8 17.8 4.4 
Tomatoes 51.1 31.1 17.8 
Green Peppers 20.0 48.9 31.1 
Cookies 15.6 46.7 37.8 
Liquor 6.7 11.1 82.2 
Beer 8.9 13.3 77.8 
 
Few differences exist between genders in regard to health perceptions of food, 
but differences in health perception exist among field sites.  In regard to gender, the only 
measurable differences are that girls are more likely to consider greens and sweets as 
healthy, and boys are more likely to rate proteins as healthy.  Much more variation exists 
between Haydom and Singida youth.  Table 7.11 summarizes those foods which vary 
significantly and approach significant variation in health perception by field site.  Again, 
honey and lemons show great variation between field sites.  Adolescents in Haydom 
consider honey more positively.  They are also less likely to view lemons as unhealthy, 
based on chi-square tests.  Honey is statistically significant (p=0.002); lemons approach 
significance (p=0.077). Proteins are more likely to be put in the ‘healthy’ pile in Haydom, 
as are most sweets.  Interestingly, more youth in Singida consider ugali to be healthy 
than in Haydom.   Alternatively, rice is more consistently thought to be healthy in 
Haydom then Singida.  
School enrollment may have a positive impact on health perceptions from a 
biomedical perspective.  Adolescents not enrolled in school are statistically more likely to 
consider sugar and liquor as healthy (p<0.001; p=0.023).  
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Table 7.11: Health perceptions of foods by field site 
Food Preferred % Neutral % Disliked % Chi-
square 
P-value 
Haydom Singida Haydom Singida Haydom Singida 
Honey 70.4 16.7 18.5 50.0 11.1 33.3 0.002 
Lemons 33.3 16.7 48.1 33.3 18.5 50.0 0.077 
Plantains 51.9 83.3 40.7 16.7 7.4 0.0 0.082 
Beef 74.1 55.6 14.8 44.4 11.1 0.0 0.047 
Green 
peppers 
18.5 22.2 63.0 27.8 18.5 50.0 0.044 
Avocado 63.0 94.4 25.9 5.6 11.1 0.0 0.051 
Juice 14.8 55.6 51.9 27.8 33.3 16.7 0.015 
Soda 37.0 5.6 40.7 61.1 22.2 33.3 0.055 
Water 59.3 94.4 22.2 5.6 18.5 0.0 0.029 
Candy 3.7 0.0 63.0 33.3 33.3 66.7 0.078 
Pilau 55.6 16.7 37.0 66.7 7.4 16.7 0.032 
 
PCA produced three components which, combined, explain almost 50% of the 
variation in the data.  The first component was a de-emphasis on “healthy foods” defined 
by youth, and alcohol.  The second was contrast between “healthy” and “unhealthy 
foods” as defined by biomedicine, and the third was a contrast between starchy staples 
and rarely eaten foods that were unliked and thought to be unhealthy.  Finally, the fourth 
de-emphasized plant-based foods and Western products.  Although these groups do not 
seem to be defined by demographic categories, they show other important ways that 
adolescents think about the health value of food. 
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Figure 7.1: PCA scree plot for health value of foods 
Food Groups and Multidimensional Scaling 
 
Finally, adolescents were asked to sort foods into similar groups.  No instructions 
were given on what criteria should be used to create the groups and no limits were 
placed on the number of piles that could be created or the number of foods in each pile.  
Overall, adolescents in this study sorted foods into similar clusters, but differences can 
be identified by gender and field site.  Girls have a more specific schema of food 
categorizations.  Boys rate foods on comparative scales rather than delineating them 
into groups.  Diverse and inconsistent names and rationale were used to explain the 
groups by both genders.  Many offered (often wrong) explanations based on vitamin or 
oil content or vague statements about health value, such as ‘building the body’ or 
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‘increasing the blood’. This illustrates that adolescents have a relatively consistent 
mental map of food categorization based on several reoccurring themes, but are not 
able to articulate this map.  This phenomenon has been recorded among American 
children as well (Beltran et al. 2008).  Adolescents seem to consider health perceptions, 
whether a food is plant-based, and if it is a liquid or a solid when grouping foods.  Girls 
seem to have a more specific schema of foods than boys, and boys seem to consider 
sweetness more than girls.  Adolescents in Haydom also seem to have a more specific 
food schema than those in Singida.  MDS was used to visually illustrate the underlying 
relationships among foods and how they group together.  First the analysis was 
performed for the entire sample, then data were split by gender and then by field site.  In 
all groups, a three dimension solution is used. This decision is based on the stress 
statistics of all analytical groups, and concerns for parsimony. 
Overall: When considering the entire data set through MDS, there is a large 
amount of variation in how adolescents group foods, although some trends are apparent.  
MDS of the total data set resulted in a stress statistic of 0.125, which is within the range 
of acceptability (Chen et al. 2008; Manly 2005).  Overall, adolescents make a distinction 
between drinks and solid food.  There are some ambiguous individual foods however, 
such as oil, uji and sugarcane.  Additionally, while some distinct clusters are apparent, 
like sweets and drinks, other foods consistently have small distances between them, but 
do not create distinct clusters away from other foods.  In other words, there are 
consistent similarities, but not consistent dissimilarities (McCullagh and Nelder 1989).  
The first dimension contrasts sweets and drinks with everything else.  The second 
dimension is a scale of sugar content of foods, and the third dimension is a contrast 
between plant and non-plant based foods.  As seen in Figure 7.2, three distinct groups 
are apparent when dimensions one and three are plotted.  These are sweets and drinks, 
fruits and vegetables, and proteins and starches.   
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Figure 7.2: Total sample dimensions 1 vs. 3  
 
 
Field site: When data are disaggregated by field site, important differences 
become apparent in the constructions of food groupings of Haydom and Singida 
adolescents.  Adolescents in Haydom have a more consistent and specific schema of 
food groups.  The stress statistic for Haydom was 0.109.  Dimension one is a rough 
separation of plants and non-plants, and very high ratings are foods they perceive as 
very unhealthy.  Dimension two differentiates items adolescents term ‘food’ and the 
foods they identify as part of specific groups.  Consistently, the group youth termed 
‘food’ consisted of starches, oil, items eaten very frequently, and foods that were not 
easily placed into other groups such as ‘fruits’ or ‘vegetables’.  This dimension also 
seems to rank foods within groups according to health perceptions. Finally, dimension 
three separated foods perceived to be healthy and foods which are unhealthy, with the 
Fruits and vegetables 
Carbohydrates 
Sweets and drinks 
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exception of meats.  In the comparison of dimensions one and two, as seen in Figure 
7.3, four groups of food and several subgroups are apparent.  One large cluster consists 
of plants, which could be roughly separated into fruits on one side and vegetables on the 
other.  Another cluster consists of bought snacks, with a subgroup of beverages 
apparent in the middle.  There is a cluster of carbohydrates which can be further 
subdivided into breakfast carbohydrates in the upper half and lunch and dinner 
carbohydrates below.  Finally, proteins cluster together; this group includes meat, but 
also broth, eggs and beans.  
 
Figure 7.3: Haydom dimensions 1 vs. 2 
 
Dimensions two and three (Figure 7.4) work together to differentiate between healthy 
and not healthy foods; increasing scores on both scales indicate more health value. 
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Figure 7.4: Haydom dimensions 2 vs. 3 
 
There is less consistency in food groupings among adolescents in Singida, as 
evidenced by a higher stress value of 0.153.  This is slightly above what some consider 
to be the upper limit of acceptable stress.  However, due to concerns of parsimony, and 
in consideration for the number of objects in the analysis (more objects will inherently 
raise the stress value) a three dimension solution was chosen over one with four 
dimensions (Borgatti 1996; Kruskal 1964).  Dimension one represents perceptions of 
health where items rated highly are unhealthy.  Dimension two is a rough separation of 
drinks and solid foods, where foods like uji and oil are in the middle.  Dimension three 
differentiates plants and non-plant foods.  Together, dimensions one and two clearly 
separate drinks and solid food (see Figure 7.5).  Similarities are apparent among specific 
foods, although clustering of foods is not recognizable due to lack of distance.  For 
Unhealthy 
Healthy Healthy 
Healthy 
Fruit 
Animal 
products 
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example, although embedded within the larger cluster, breakfast carbohydrates are 
plotted in the same area.  This is also true of meats.  Vegetables are largely spread 
throughout the mega-group of foods, as are non-breakfast starches.   
 
Figure 7.5: Singida dimensions 1 vs. 2 
 
The same separation of drinks and food is seen when comparing dimensions two 
and three (Figure 7.6).  There are more apparent clusters of fruits and carbohydrates in 
this comparison, but it is largely a mega-group of all solid foods. 
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Figure 7.6: Singida dimensions 2 vs. 3 
 
Gender: MDS analysis indicates that girls conceptualize foods in small, specific 
clusters, whereas boys do not share this specificity.  Data of girls’ food groupings, 
however, resulted in a higher stress statistic than boys, 0.135 and 0.125, respectively.  
Among girls, the first dimension differentiates between foods perceived to be healthy, 
and those perceived to be unhealthy.  The second dimension is a rough separation 
between foods thought to be healthy and preferred, and those that are unhealthy and/or 
not preferred.  Finally the third dimension is a contrast between plants and non-plants.  
Together, dimensions two and three work to create small clusters of foods (Figure 7.7).  
Clusters are animals, carbohydrates, breakfast foods, things bought outside the home, 
fruit, greens, other vegetables, and other proteins.  Clustering is also apparent in 
dimension one versus dimension three, although not to the same extent.   
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Figure 7.7: Girls dimensions 2 vs. 3 
 
MDS of data collected with boys does not show specific clusters as do girls.  
There are some similarities and trends, but also large amounts of variability among 
foods.  Boys use sweetness as a main defining factor, as it appears to largely define 
dimensions one and two.  Dimension three differentiates plants and non-plants.  
Dimensions one and two graphed together (Figure 7.8) show three clear clusters: drinks, 
sweets, and other foods.  In the large food group, similarities are apparent among 
starches, proteins, and greens.  Other foods do not show consistent similarities.  
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Figure 7.8: Boys dimensions 1 vs. 2 
 
Dimensions one and three (Figure 7.9) show a large group of drinks and sweets, 
plants with a subgroup of fruits, and a massive group of proteins and starches.   
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Figure 7.9: Boys dimensions 1 vs. 3 
 
Food Groups and Hierarchical Clustering   
Hierarchical cluster analysis helps to define grouping schema when the number 
of groups are not known (Zhao, Karypis, and Fayyad 2005).  Dendograms illustrate the 
relative distance between foods based on the number of times they appeared in the 
same food group pile.  Foods linked by lower horizontal lines indicate closer 
relationships.  Centroid linkage method was used to determine average distance.  This 
method is less affected by outliers than other types of linkage methods.  Hierarchical 
clustering analysis supports the results of MDS with this data.  As expected, there is 
much more distance in the overall data than location and gender specific groups. 
Overall, groups are breakfast starches, other starches, vegetables, fruits, drinks, meat, 
and sweets.  There are some foods such as beans, coconuts, peanuts, peanut butter, 
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oil, and some sweets/processed foods that adolescents do not seem to consistently 
place within groups.   
In Haydom, food generally falls into groups similar to the overall data (see Figure 
7.10). Milk and uji are closely linked, and are not linked to other drinks, but rather to 
honey.  Breakfast carbohydrates are linked, showing that adolescents use time of day as 
a grouping category, as well as qualities inherent to the foods and perceived nutritional 
content.  All vegetables are somewhat linked but sub-divided into greens, vegetables 
used in cooking, and less preferred vegetables. 
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Figure 7.10: Hierarchical clustering of food groups created by Haydom adolescents 
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In Singida, clusters here followed overall data trends; however, some differences 
exist among individual foods compared to Haydom (see Figure 7.11).  The large 
‘breakfast’ group is not present in Singida, as it is in Haydom.  There are many foods 
that don’t cluster at all.  Also, there are two distinct clusters of foods, which are 
perceived to be unhealthy made up of (1) sweets, green pepper, eggplant, hot pepper, 
sugarcane, coconuts, garlic, lemon and honey, and (2) liquor, beer, candy and soda.   
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Figure 7.11: Hierarchical clustering of food groups created by Singida adolescents 
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Among girls, very separate, small clusters are apparent, as seen in MDS analysis.  Many 
two and three item groups are present, which are only distantly related to other foods.  
For example, as seen in Figure 7.12, mandazi and hefkeki are closely linked, as are 
beans and eggs, and sugar, cookies and candy.  As seen in Figure 7.13, unlike girls, 
boys seem to separate traditional carbohydrates (makande, and ugali) from ‘modern’ 
ones like noodles and rice. 
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Figure 7.12: Hierarchical clustering of food groups created by girls 
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Figure 7.13: Hierarchical clustering of food groups created by boys 
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Finally, consensus analysis was conducted.  This type of analysis looks at what 
the overall group perceptions are and how individuals think about an object in 
comparison to the group (Collins and Dressler 2008).  It helps to determine if youth in 
this sample are part of the same cultural group, and if sub-groups exist within an overall 
cultural schema.  It upholds the hypothesis that all adolescents in the sample belong to 
one cultural group.  Consensus analysis using the total data set produced an eigenvalue 
of 14.098 for the first component, and an eigenvalue ratio (a ratio of the first 
component’s eigenvalue to the second’s) of 10.427.  A ratio larger than three strongly 
supports the assumption that all respondents come from one culture, and no subcultures 
with systematically different views exist (Borgatti 1996; Collins and Dressler 2008; 
Newkirk et al. 2009).  A general map of food similarities seems to exist among all 
adolescents in the study.   Adolescents in Haydom have a more specific and consistent 
map than adolescents in Singida.  This is supported by other data in this study showing 
more cultural similarities among the population in Haydom, and more migration, along 
with more outside influence among the population in Singida.  Girls have a more specific 
construction of relationships among foods than boys, which is unsurprising as girls are 
much more likely to interact with food more through participating in cooking, or assisting 
cooking activities in the household setting.  Also, boys and girls use slightly different 
criteria to understand food, as boys focus on sweetness as criteria to differentiate foods, 
where girls do not. 
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Qualitative Methods with Parents 
A total of five focus groups were held with parents of adolescents in Haydom and 
the surrounding villages.  Three were held with mothers of adolescents and two with 
fathers.  Additionally, 31 semi-structured interviews were conducted with parents of 
adolescents in Haydom and Singida (ten mothers and seven fathers in Haydom and 
seven mothers and seven fathers in Singida).  Due to logistical limitations, focus groups 
were not conducted among parents of adolescents in Singida.  This is a limitation of the 
current study, and although qualitative individual interviews developed important themes 
among parents, it is hoped that future phases of this research will include focus groups 
with Singida parents to provide more complete data regarding their perspectives on 
youth food consumption and health.  Responses from parents support the views of 
adolescents on many themes, including perceptions of adolescents’ diets and food 
security developed though semi-structured interviews with youth.  Parents are 
specifically concerned  with over-reliance on ugali and lack of dietary diversity in general 
among youth.  As with adolescents, parents associate lack of dietary diversity with lack 
of land and poor weather in Haydom; in Singida, poor diet is thought to be the result of 
high cost of food and poverty.  Poverty causes or defines the vast majority of issues 
discussed, although mothers tend to think that food insecurity is more prevalent than 
fathers.  Fathers discuss poverty as a regional or country level issue, influenced by 
environment and politics.  A father from Haydom explained: 
“If you differentiate between the past and nowadays, if you 
look at the last century and this one, it is quite different.  
These groups like SACCOS (a microfinance organization) 
would have helped them if they joined together so that they 
may get some loans. That’s what we need today.”  
204 
 
Mothers link poverty to household issues and lack of cooperation among family, 
household and community members.  A mother from a village outside of Haydom 
explained, “if you look at households, you cannot recognize who is the mother and the 
father, we are just there, not working together.”  In Singida, limitations to household 
resources are generally thought to stem from lack of ability to pay, whereas in Haydom 
and the surrounding villages, parents associate many more causes with limited 
household resources, including environmental conditions, distance to markets and 
schools, and number of people in the household.  Through discussions with parents, 
several important themes outside of, but intertwined with, poverty developed: 
• Adolescence is a problematic time of the lifespan 
• Adolescents are an important part of the household 
• Nutritional problems lead to other problems 
• Things are different than they were in the past 
• Parents must be part of the solution 
Adolescence is Problematic 
As adolescents attempt to navigate away from childhood roles, and define 
themselves as new people separate from adults and children, parents feel that many 
problems can arise.  Parents associate adolescence with puberty, but largely define it as 
a social role, that can last into one’s 20s.  As a mother in Haydom explained 
adolescence as the period of time before people move into adulthood.  She said, “when 
they finally become adults they are kinder, and want to talk to adults.”  She, and other 
participants in the focus group, explained that social problems such as fighting and 
increased independence are associated with adolescence.  The rate of transition 
depends on individual factors and location, as urban adolescents and ones that are out 
of school are seen to grow up and adopt adult roles faster than rural ones and students.   
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Parents frequently talked about ‘moral decay’ among adolescents in their 
negotiation to gain independence.  As parents see it, the main problems facing 
adolescents are defined in moralistic terms, and are multi-faceted and intertwined with 
overarching community problems such as poverty, globalization, and lack of educational 
and work opportunities.  Prostitution is a common problem discussed by both fathers 
and mothers.  Parents largely link it to girls, although boys reportedly participate in 
prostitution as well.  It is thought to start at a young age, between 12 and 15 years old, 
and is generally thought to take place in guesthouses in larger towns and peri-urban 
areas.  Although called ‘prostitution’ by most parents, these relationships are described 
by parents and in the literature as longer-term and with a limited number of men, where 
although sex is exchanged for goods and money, it’s not necessarily a one-to-one 
relationship.  A youth may engage in long term sexual relationships with a limited 
number of mend based on the expectation of continued money and gifts (Silberschmidt 
and Rasch 2001; Wamoyi, Wight, et al. 2010; Wight et al. 2006; Maganja et al. 2007).  
Other research in Tanzania has termed these relationships ‘transactional sex’ (see 
Chapter 9 for a more complete discussion of the trends and issues regarding 
transactional sex among youth in sub-Saharan Africa) (Wamoyi, Wight, et al. 2010).  
Related to prostitution and promiscuity, parents also discuss unwanted pregnancy as 
another major problem facing girls specifically.  Parents worry that unwanted pregnancy 
can lead to girls dropping out of school, and morbidity and mortality associated with 
unsafe abortions and early child bearing.   
According to parents, globalization, urbanization and culture change have led to 
many problems among adolescents, one of the most important being ‘new diseases’ like 
HIV/AIDS and other STIs.  Prostitution is almost always cited as the proximate cause of 
STI transmission among adolescents.  In the emic perspective, the more distal cause is 
urbanization because, according to parents, adolescents move to larger cities or ‘run 
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from the family’, and are then forced into dire situations due to poverty and bad groups 
of friends.  Then, according to many, they get diseases and come home, where they are 
a burden on the household because they must be cared for and cannot contribute.  
Parents say the cause of adolescents moving to larger cities is lack of educational and 
employment opportunities, but they also blame laziness and not wanting to do hard farm 
labor.  When adolescents move to cities, they are thought to be highly susceptible to 
drinking, drugs and sex.  This issue is intertwined with globalization, as ‘big city kids’ are 
seen as bad, and Westernized (bad) ways are thought to be common in Tanzanian 
cities.  The influence of Western dress and culture is seen by many parents to lead to 
the ‘moral decay’ of adolescents.  Bad behavior, as parents see it, is idolized in music 
and videos; traditional values are lost and new diseases such as HIV/AIDS are brought 
in by outsiders. 
Parents construct poverty as a central issue to adolescent problems.  It leads to 
lack of educational opportunities because families cannot pay for school fees and 
supplies.  According to parents, there is not enough money to send adolescent to further 
school.  However, unemployment then becomes an issue, and they are idle and get into 
trouble.  In parents’ constructions of the situation, they find other ways to meet their 
needs such as theft and prostitution, or move to larger cities to look for employment.  
This further depletes household resources and leads to increased poverty of both 
adolescents and their households.   
Adolescents are an Important Part of the Household  
Somewhat contradictory to the discussion of the problematic nature of 
adolescence, many parents say that household functioning depends on adolescents and 
many household chores are done by them.  If adolescents are lazy, or leave to go to 
another city, the household will suffer and may not have enough food or money to 
function.   This process is constructed by parents as stemming from selfishness on the 
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part of the adolescent.  When at home, adolescents perform important household work.  
Girls are expected to start taking on the roles of a mother by cooking, cleaning, and 
caring for younger children in the household.  Learning to do this work is seen to prepare 
them for marriage and running a future household.  Boys perform non-food related 
chores in the household such as fetching water and agriculture, and may be sent off to 
work as a day laborer or to beg if the household needs food or money.  According to 
parents, adolescent girls are especially helpful; if there is no boy available, it is 
appropriate for girls to do ‘boy chores’.  However, unless special circumstances exist 
such as a sick or dying mother, it is not appropriate for boys to perform ‘girls’ work’.   
Adolescents can be sent to do more complex or distant chores than younger children.  
Additionally, they have specific traditional roles in ceremonies, funerals and weddings 
that they prepare for and perform in.  Having adolescents participate in such activities is 
important to the social status of the household.   
Nutritional Problems Lead to Other Problems 
Nutrition and other problems are interrelated in the lives of adolescents.  
Laziness is seen to lead to lack of food, which leads to thievery, and substance abuse.  
A father in Haydom explained:  
“Nowadays, youngsters don’t want to work.  They go to 
town, but there is not better nutrition.  They are just tasting 
to be alert, in the challenge to progress with life, to look for 
food, since they don’t stay at home.  Those who stay at 
home have good nutrition.”  
In parents’ construction of adolescent food security, those who stay in the village, 
and those who work hard, thereby cooperating with their parents, have good nutrition.  
When there is not enough good food in adolescents’ households, adolescents go to 
larger towns or cities where, according to parents, they get into trouble.  A mother in 
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Haydom explained, “[adolescents] migrate from villages to towns, then are disheartened 
by no work, and become alcoholics.”  Additionally, without good nutrition, parents say 
youth can’t concentrate in school, which leads poor school performance, dropping out, 
and submitting to peer pressure.   This ‘loss of peace’, which stems from lack of food 
and poor nutrition, leads adolescents to become argumentative and detached from their 
friends.  According to parents, youth food insecurity causes fighting within households, 
which can also lead to ‘moral decay’.  A mother in Singida explained this by saying, “if 
they are not satisfied, they get angry, they hate.  A child won’t understand that you have 
money or not.  If their friends eat chicken and they eat beans every day, they hate.”  This 
tension not only may occur between adolescents and parents but also between mothers 
and fathers.  Parental fighting based on poverty and household food insecurity can lead 
to the destruction of the household, and force parents (especially mothers) to prioritize 
needs.  This was explained by a mother in a village outside of Haydom:  
“it is dangerous.  You find nothing left in the house.  
Mother and children grow crops, then father comes and 
sells them all.  Mother remains without.  Therefore food 
makes problems at home.  Mother finds some for the 
younger ones, the older ones must find it for themselves.  
It is a big problem.  What makes them (adolescents) leave 
is hunger, the first is alcohol, other comforts.”  
Parents in both Haydom and Singida linked poor nutrition to poor life choices. 
Some parents reasoned that poverty and lack of food also limited educational 
opportunities, which leads to poor decision-making among adolescents.  A father in 
Haydom explained the link between nutrition and ‘morals’ due to poor education by 
stating: 
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 “Ethics can also fall apart because is child is not getting 
good nutrition.  Therefore various institutions and 
government should help our youngsters to get good 
nutrition at primary schools, because at that age children 
need to eat well. They should get good food at their 
primary school, even kindergarten and even secondary 
schools.  If they could get good nutrition even their mind 
could be well, rather than depending on their parents 
whose condition is very bad.  We have no other way of 
helping that child.  If it (food) is at school, they will eat well, 
be satisfied, and when they go home, they are in a good 
condition and they will think of their later life.”   
Some parents explicitly stated that adolescents are forced to go to desperate 
measures to get food. A mother in Haydom explained, “A cleaver youngster, male or 
female, will do temporary employment to get something to eat.  It is obvious that females 
go for prostitution in order to eat.”  Another mother in Haydom added, “we fail to educate 
them, and the outcome is that they get mixed up, go out in the streets, drinking alcohol, 
and meet this recent transition (HIV/AIDS epidemic).”  Other parents linked moving away 
from their families due to hunger to adopting adult behavior.  This adult behavior 
includes wearing Western clothes, cockiness, and, according to parents, exerting their 
independence though poor decision-making.  Others did not articulate any link, stating 
simply that poor nutrition leads to ‘poor morals’ or ‘moral decay’ without an explanation 
of any intervening political economic processes.  Poor nutrition was variously related to 
bad decision-making, sex, prostitution, pregnancy, dropping out of school, begging, theft, 
substance abuse, anger, STIs, killing and loitering.  Interestingly, food insecurity was not 
linked to social issues among younger children.  When asked about the effects of not 
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having enough or good food on younger children, the discussion was limited to health 
issues.  However, when asked the same question, but in regard to adults, the most 
common theme was mental health problems.  However, social and health effects were 
also sometimes discussed.   
Things are Different Than They Were in the Past 
At both field sites, parents cited laziness and lack of employment opportunities as 
the main reasons for many adolescents to migrate away from their parents’ home 
communities.  By all parents, village life was generally constructed as better than life in 
larger towns and cities. One father from Haydom explained, “In the old days children 
listened to each other.  Children in remote areas still listen to their parents.  But these 
living in town, every day they are quarreling.  If you say something to a teen, they quarrel 
with you.  Those living in remote areas have no problems.  Here in town, no one is 
listening to each other.”  Rural-to-urban youth migration is seen to lead to lack of social 
cohesion and cause abandonment of traditions.  Social support was and still is important 
in many ways to traditional rural culture in central Tanzania. Communal farming led to 
sustainable food production in the past, and traditions were taught though age-sets, 
which are no longer practiced.  A father in Haydom explained: 
 “If you differentiate between the past days and nowadays, 
if you look at the last century and this one, it is quite 
different.  Nowadays, youngsters are educated.  Most of 
them have gone to towns.” 
Although some parents say that youth groups are still present, they argue that 
they are different than they were in the past, and actually contribute to adolescent 
behavior problems because adolescents now lack counseling from leaders that 
traditional age-set practices offered.  This abandonment of tradition is highly problematic 
to parents.  Some lamented the dissolution of traditional ceremonies such as 
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circumcision rituals, saying that these rituals taught gendered work roles and provided 
good nutrition, but are no longer practiced.  Additionally, parents link the loss of 
traditional medicine to new diseases such as HIV/AIDS.  Reduced reliance on traditional 
foods is also seen to lead to poor nutrition, which leads to fighting in households, 
creating ‘moral decay’ of youth, and disease.  Finally, culture change and the adoption of 
Western ideas are thought to lead to individualism where adolescents are selfish and not 
concerned with family responsibility.    
Environmental change has also led to worse diet and nutritional problems than in 
the past.  Recent droughts have led to poor crop yields and reduced milk production.  A 
father in Haydom illustrated this point when he said, “In the past, rain was adequate.  
People got every kind of nutrition (a balanced diet).  Enough milk.  Adolescents need 
milk.  Now adolescents in Tanzania do not get enough nutrition due to the drought 
affecting their parents, so they are not getting a good harvest and the livestock die.  
Their parents’ assets are exhausted.”   A father in Singida stated that now, “the crops 
are dried up, therefore they (adolescents) turn to alcohol and theft.”  Other parents don’t 
explicitly link farming problems to drought, but they remember a more food secure time 
in their past.  This sentiment was expressed by a mother in Haydom:  
“When we were young, in the past, it was better.  Milk was 
available, everything was available.  Then diseases were 
not like now.  There was milk, butter, and chicken.  There 
was enough ugali, honey, there was sheep tail when it was 
slaughtered, even during the dry season like this one.  
Nowadays, it is not there.  Maybe this is the reason that 
these youngsters engage in these (bad) things.”   
Milk is seen as the most important food affected by environmental changes.  It is 
seen as very nutritious and culturally important.  According to parents, without milk, 
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children and adolescents do not have a good diet.  Lack of land is thought to exacerbate 
environmental and adolescent problems.  More land is required to produce adequate 
amounts of food for the household and many adolescents leave the village because they 
don’t have land to farm.  Due to many factors, adolescent behaviors, and the challenges 
they are seen by parents to cause in society, are different than in the past. If these 
behaviors continue, many parents, especially fathers, think that Tanzania will not 
continue to develop.  Modern adolescents are seen to lack morals, disrespect parents 
and other elders, be lazy, and not be interested in farming and livestock herding.  This is 
a major concern for parents.   A mother in Haydom concluded her discussion of modern 
youths’ challenges by saying, “in the past the community worked together, the opposite 
is drug abuse, rape, theft and a poor life.”  For many parents, rural life is seen to be 
closer to ‘traditional’ life, and more desirable for raising children.  Continuation of this 
lifestyle will then protect youth from dangers of modernity. 
Parents Must be Part of the Solution 
Many parents say there is a lack of parental attention paid to adolescents.  They 
largely use a style of hands-off parenting which enables adolescents’ autonomy, and inn 
their view, may give youth the freedom to engage in problematic behavior.  Parents don’t 
know what adolescents are doing or where they are going most of the time.  Both youth 
and parents feel that adolescents engage in prostitution and other ‘morally problematic’ 
behaviors due to lack of attention and support from household members.  A mother in 
Haydom described how lack of land can lead to lack of household support from 
adolescents.  She said that a family may have a farm, but parents don’t use the farm 
products to support their children, leading girls into prostitution, stating, “as parents, we 
do cause this”.  Parents also blame other parents for giving adolescents too much 
freedom.  This was explained by a father in Haydom: 
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“Today, if a girl gets sick, she has her own money to go to 
the hospital, likewise the boy has his money in his pocket.  
This is caused by parents.  If a child leaves home, the 
parent is at ease. And if they stay away two or three days, 
the parent is comfortable.  Even when they come back, the 
parent doesn’t ask where they have been.  It is the same 
for boys and girls.  That is why in the evening, we have 
problems when walking in the streets.  Children are given 
too much freedom by their parents.” 
Many parents, especially mothers, identify the link between bad parental 
behavior and adolescent behavior.  Parents are blamed for creating adolescents’ 
problems because they provide bad examples.  This is especially true when it comes to 
alcohol.  A father in a village outside of Haydom explained, “ethics depends on the 
family, bad behavior comes from intimidating others’ habits.”  When discussing this idea, 
a mother in a village outside of Mwandakw went so far to say that if adolescents are 
hardworking, and don’t depend on their parents, they will eat better.    
Another overarching theme is the need for poverty reduction among parents to 
improve adolescents’ lives and nutrition.  Many parents criticize others, saying they do 
not plan well, so they don’t save food from the wet season and therefore don’t have 
enough food for the entire year.  Other parents say they lack the ability to pay for school 
fees, which they say leads to adolescent behavior problems.  A mother in Singida 
worried, “my children passed their exams, but I’m not able to educate them.”  A mother 
in Haydom said that she can work and work, but still not have enough money to buy 
adequate food for her household.  Parents’ lack of ability to provide a diverse diet is 
seen to contribute to adolescent problems as well.  A mother in a village outside of 
Haydom explained, “at least once monthly we should be like town people in some things, 
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like changing food, instead of repeating mlenda, because now you end up with 
Kwashiorkor.  We need to have savings.  If we as parents had savings, our children 
would not have gone astray.” Another mother in Haydom talked about over-reliance on 
ugali in the household driving her children to go to bars and guesthouses to buy different 
foods such as chipsi.   
Related to the issue of poverty, some parents recognize the need for family 
planning methods to reduce family size to be better able to provide for their children.  
This is especially a concern among fathers.  A father in Haydom explained, “We bear 
many children.  A father in not able to serve them all.  If you had family planning, you 
would have only a few children who you are able to serve.  But due to the big number of 
children, they don’t have good nutrition.  There is not good nutrition for those who do not 
plan their family.”  A father from a village outside of Haydom supported this idea, stating, 
“if I have one or two children I can fulfill their needs and get them educated. If I have ten 
or eight children, I will have nothing, not enough land, they will go astray.”     
When talking about how to solve adolescent problems and improve their health 
and nutrition, many parents discuss the need for more cooperation and communication 
between parents, children and other community entities such as schools and the 
government.  A mother in a village outside of Haydom illustrated this point: 
“The important thing is to let us join hands (work together).  
Fathers should sit with boys, and mothers should sit with 
girls and advise so that we can control this activity.  And 
the government also.  Those who are in the government 
should take this into action.  This is my advice.  Maybe we 
are far from our children.  Why was it not like this in the 
past?  It’s true, me, I don’t know, even my child is not open 
with me.  If you are my daughter, you are not mine, not like 
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me, and you are not open with your mother.  I have no 
way.  If I see certain signs, I’ll ask, “daughter, are you 
grown-up nowadays?”, and she’ll say “ah, don’t you know 
that I have grown up?”  Now, the things that we use, 
children don’t use. Parents must rise up higher.  When we 
sit, we have to be gentle and the children will listen to us.”   
The compassion discussed by this mother as essential to the parent/adolescent 
relationship is important to many parents at both field sites.  Another mother explained: 
“The soreness of a child is known to a parent. Don’t be 
hard on them, by being harsh, some ideas will not work.  
Educate them politely.  Explain, take them to the church.  
Explain God’s words.  When you bring them back and 
explain, they will consider.  If you don’t, the youngster will 
go astray.” 
Many parents construct the government as ultimately responsible for providing 
solutions, such as small loans and land to adolescents who are not employed.  Other 
suggestions include harsher solutions like adolescent work camps, forced schooling and 
truancy officers.  Many parents focus on the things that the government should be 
providing to improve adolescents’ lives and thereby their nutrition, rather than focusing 
on structural political economic issues such as limits to education and factors which 
encourage youth rural-to-urban migration.  The perspectives of parents support all other 
data collected in this study, that multi-factorial and locally specific strategies which 
engage a broad range of stakeholders is necessary to address youth food consumption 
in Tanzania. 
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Key Informant Interviews 
To understand other stakeholders perceptions of adolescence and their health 
and food consumption patterns, open-ended interviews were conducted with 21 key 
informants in Haydom Ward, Singida Municipality, and Dar es Salaam.  In Haydom, 
health workers and administrators at HLH were interviewed in addition to local 
educators, community administrators and government community health workers.  In 
Singida, interviews were held with educators, health workers, municipal and regional 
health and education administrators and program directors and staff at local private 
voluntary organizations.  In Dar es Salaam, policy makers at the Ministry of Health were 
interviewed.  Key informants identify many of the same themes as parents, including the 
need for parental involvement in adolescent issues, adolescence as a problematic 
period of time, and nutrition problems leading to social problems.  Both educators and 
health workers identify the need for parents to teach adolescents about nutrition and to 
provide them with the support to go to school.  Educators especially hold the view that 
parents are not supportive of education, which limits the amount of contributions they are 
willing to pay, and negatively affects students’ attendance rates.  Key informants 
frequently associate adolescence with reproductive health issues such as unwanted 
pregnancy and STIs, as well as poverty, and drug abuse.  For example, the Singida 
Municipality School Health Coordinator discussed how lack of food leads to truancy, 
which leads to adolescents getting into trouble outside of school.  Others identified how 
food insecurity and poverty forces students to leave school to work away from their 
families, which leads to mental health issues and substance abuse.  Several important 
themes developed in key informant interviews that were not present in discussions with 
parents or adolescents.  These are: 
• Lack of attention paid to adolescents 
• No training in adolescent health and nutrition for educators or health workers 
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• The influence of poverty and location on adolescent health 
• Lack of funds for youth issues and competing community needs 
• Education is the key to improved health and poverty reduction among 
adolescents 
Lack of Attention Paid to Adolescents 
A general lack of knowledge about adolescent health issues and lack of concern 
for adolescent health exists among health and education policy makers and providers.  
For example, the Mbulu District Medical Officer, who oversees all health care in the 
district where Haydom is located, could not name any adolescent health issues.  Almost 
all key informants, both health workers and educators, think that adolescents have good 
health and nutrition, and face no unique problems.  This lack of concern for adolescents 
was illustrated by the Haydom Lutheran Hospital Patron when he stated:  
 “malnutrition, it only exists among the under-five group in 
this area.  You know, under-fives do not move, so they eat 
what families bring in.  Those adolescents are mobile, they 
can eat some fruits, can visit the neighbors, can eat and 
share with the neighbors, friends, and so on, so they don’t 
have a problem.”   
Outreach clinic operators in both Haydom and Singida said that while 
adolescents would not be turned away, they were not a target population, and few try to 
access outreach services.  The Regional Medical Director of Singida was one of the few 
key informants to recognize the lack of concern for adolescents as a problem, saying, 
“the hospital services are not friendly to adolescents.  They don’t know who to talk to 
about their problems so they don’t go.  There are no services for them, so they don’t get 
good care.” 
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Healthcare facilities face many competing needs and adolescent health lacks the 
policy and funding attention that other issues such as maternal and young child health 
receive.  Constructions of adolescent health are also largely limited in scope to problem-
based reproductive health issues. In the Ministry of Health organizational structure, the 
Adolescent Health Unit is under the authority of the Reproductive and Child Health 
Section, whose main goal is to address maternal and under five child health.  In fact, the 
Adolescent Health Unit is physically located in the Maternal Health Ward at the national 
hospital in Dar es Salaam, and many hospital workers, including those in the maternity 
ward don’t know that the office exists.  This construction of adolescent health as girls’ 
reproductive health carries through from the top levels of national government to local 
community health workers.  For example, Dr. Elizabeth Mapella, the director of the 
Adolescent Health Unit discussed the priority adolescent health areas as early sexual 
activity, early pregnancy, unsafe abortions, and STIs.  In regard to facility-based service 
needs of adolescents, the only issue that she mentioned was access to family planning, 
which are to be distributed through maternal and child health clinics.  Community health 
workers in the Haydom area discussed the need for adolescent health initiatives to 
“change their behavior,” indicating a problem-based construction of adolescents and 
their health needs. 
No Training in Adolescent Health and Nutrition for Educators or Health Workers  
As part of the Tanzania Ministry of Health activities as a WHO focus country for 
youth health, a 10-day health worker training program was developed.  This training 
consists of 12 modules focusing on the unique social, cultural, and behavioral aspects of 
adolescence.  It also covers communication issues and adolescent health needs.  While 
this training series is well-known among administrators at the national level, there is no 
awareness of it at either field site.  No health worker interviewed in Haydom or Singida 
has received any training about adolescent health issues.  In Haydom, none of the 
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community health workers interviewed are even aware that a national adolescent health 
policy exists.  
Educators also lack health and nutrition knowledge.  Due to high turn-over rates, 
especially in rural schools, schools and students frequently do not see the benefits of 
any teacher trainings that do occur, and teachers must pay for any continuing education 
they receive outside of the school.  The Headmistress of a Singida primary school 
explained the problem of teacher poverty by saying, “if you have money, you can do 
your work properly, you can use your own time to help pupils.  [Teachers] try hard, but 
the government sets their salary.” Although health and development is part of the 
science curriculum in year five of primary school, several key informants report that male 
teachers do not talk about female development and all teachers skip over parts they 
themselves do not know about.  There is an overall lack of teachers, so some schools go 
without science education at all. 
Poverty and Locality Influence Adolescent Health 
Key informants recognize that the experience of adolescence is diverse, and 
influenced by many factors including socio-economic status, living arrangements and 
location.  Adolescents’ needs differ, and key informants generally understand that 
blanket approaches to addressing adolescent health problems are not likely to be 
effective.  For example, the headmaster of the Haydom secondary school estimated that 
half the students live in the student ‘ghetto’.  According to him, there is no supervision in 
the ‘ghetto’, leading to behavior problems and promiscuity, and there is no access to 
markets to buy food.  He says this leads to truancy and quitting school, stating, “when 
they find that the life of living in the ghetto, and all the problems of going to school and 
whatever, if they find that it is difficult, they decide to stop school.  They decide to 
terminate.”  He explained that the needs of those living in the ghetto are very different 
than the needs of other youth, and special programs are necessary to help them.  
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Nutrition is also constructed by key informants as dependent on poverty level, however it 
is also influenced by population density.  According to the Singida Municipality School 
Health Coordinator: 
“In the peri-urban areas they have fields and can grow 
maize and vegetables.  In the center of town, people 
depend on the market.  They can only buy what they can 
afford, and many people are poor.  The poorer people 
don’t have variety.  They only buy maize flour and greens.  
Those who can earn money, they buy a variety of food.” 
Living arrangements also affect health and nutrition.  Many key informants 
discussed how household poverty and parental deaths cause many adolescents to move 
to urban centers to live with relatives, however many end up unemployed and living on 
the street, saying those living with ‘society’ (non-family members) or extended relatives 
may lack the attention and resources given to biological children.  The director of the 
Singida Community Center said that living with ‘society’, “is like being an orphan.”  
Educators understand that poverty also affects students’ access to education, and many 
cannot afford the extraneous ‘contributions’ required by schools. Educators partially 
blame rich parents for school funding issues, stating that those who transfer their 
children out of local schools to boarding schools with better facilities and higher quality 
education further deprive schools of needed resources.   
Lack of Funds and Competing Needs 
Every key informant cited lack of funds as a major challenge to aiding 
adolescents.  Schools lack necessary supplies such as books.  According to the 
headmaster of Ukombozi Primary School in Singida, one of the best schools in the area, 
five to six students must share each textbook.  All schools visited during this study lack 
libraries and science laboratories, and most don’t have computers, teacher workrooms 
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or administration facilities. Although school is supposed to be free in Tanzania, 
government funding is not adequate to run the school, so contributions from students are 
required.  For example, the base cost for one year at the Haydom secondary school is 
56,000 Tsh (about US$40), plus 60 kg of maize and 20 kg of beans.  There are 
additional costs for years when students must take national exams.  According to 
education administrators, government funds also do not arrive when promised so 
teachers must go without pay for several months at a time.   At the time of this study, 
funds had not been received at the Haydom Secondary School for the roof of the 
building which would be used to hold the fourth year (form four) students.  More students 
were accepted to the school based on the increase projected classroom space.  The 
start of school had to be delayed until the roof could be purchased and installed, and the 
curriculum shortened to accommodate for lost time.  There is also no district oversight of 
many schools because administrators lack funds for fuel and therefore can’t make site 
visits.   
Healthcare facilities also lack the needed resources to address all health needs.  
These problems exist at all levels, from high level regional and private hospitals to the 
level of local community health workers and dispensary staff.  Since adolescent health is 
not constructed as an important policy goal in Tanzania, meager funds are diverted from 
adolescent health and other secondary objectives to meet the often vast maternal and 
child health demands of the population.  Lack of staff is also a problem reported by key 
informants. In Singida, there are no doctors at the health center and only one Assistant 
Medical Officer.  The pharmacist acts as the facility administrator as well. There is no 
transport provided to the center and the facility continually lacks drugs and supplies.   In 
Haydom town, there is only one government funded health outreach worker.  He has no 
office or staff to help him in his duties of overseeing sewage and environmental health 
issues, conducting health education, and assisting in community planning.   
222 
 
Key informants discussed other issues, such as safety, which can inhibit 
adolescent health and nutrition.  The director of the Singida community center explained 
her challenge in feeding children.   
“We are supposed to give them two meals, but we can’t 
because of the timetable.  They have to go home before 
dark, so we can only feed one meal after school.  I have 
asked for food for a tea break but haven’t heard back from 
the donors yet.  If we have this, the children could come 
from school during the morning tea break, but now we can 
only feed the once after school.” 
Community health workers in the villages around Haydom hold similar views about 
migration and globalization as parents, and also identify social issues which prevent 
good nutrition.  They explain that people can go to Haydom town and may have better 
nutrition.  However, many think that this migration will lead to Westernization at the 
expense of people’s morals. 
Education is the Key to Improved Health and Poverty Reduction  
Education is highly valued in Tanzanian culture, and is discussed by key 
informants as a solution to adolescent problems.  The director of the Ministry of Health’s 
Adolescent Health Unit was the only key informant who did not identify education as a 
main way of addressing health and nutrition problems.  Several key informants talked 
about the importance of fixing curricula at school.  Their ideas include reproductive 
health, puberty and nutrition instruction training for teachers, and improving the English 
skills of both teachers and students so concepts can be effectively conveyed.  The 
School Health Officer in Singida talked about a puberty education program funded by 
Always brand pads which she felt was successful in helping girls understand maturation. 
However the project was only funded by the company for one year and not this type of 
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education is not included in the health and science curriculum in Singida.  Education of 
health workers was also identified as a primary goal of many key informants at both field 
sites.   
Community-based education is important to many health workers.  For example, 
the Haydom Ward Public Health Officer said, “the community needs to work together to 
educate themselves to reduce problems.”  A village health worker in rural Mbulu district 
said, “health education is a priority, those in the valley should be targets because they 
are often forgotten.”   In general, education is seen as necessary to encourage 
marginalized groups to access healthcare.  The Haydom Lutheran Hospital Patron 
explained, “the Iraqw have more education [than the Datoga] so they know when to 
come.”  He also explained that without education, provision of resources is futile, 
“resources need a lot of money, so start with education first is best, I think this will work 
to improve health.”  Providing information about a balanced diet is also seen as a 
priority.  Many think that mothers have good nutrition because they learn about it during 
antenatal care.  Community education is also constructed as a pathway to prevent 
poverty, and some key informants even go so far as to say that if people are educated 
about the dangers of poverty they will work harder to avoid it.    
Overall, adolescents, parents and health, education and community leaders 
describe a picture of adolescent life defined by poverty, location and gender.  
Adolescents are an integral part of society, and perform many important roles in the 
household and community.  Food consumption patterns, beliefs about food, and health 
needs differ systematically, and require unique and specific strategies to successfully 
improve adolescents’ health and nutrition based on demographic and socio-economic 
factors.  For a multitude of reasons, adolescence is a problematic and hard to navigate 
period in the lifespan in Tanzania.  Adolescents lack educational and health 
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opportunities, and all actors, adolescents, parents, health workers and educators, must 
be involved to effectively address these issues.   
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CHAPTER 8: 
QUANTITATIVE RESULTS 
 
This chapter will provide a summary of the results of the quantitative data 
collected in this study.  First, survey results of socio-economic status, education, health, 
food security and nutrition, family planning and sexual activity and life expectations will 
be presented.  Next, an overview of anthropometric data will be provided.  Then the FFQ 
data and analysis will be presented.  Finally, I will provide a discussion of multiple 
regression analysis which combines all types of quantitative data.  These data support 
qualitative data analysis, and illustrate the many challenges facing youth including 
poverty, food security, and access to resources, and the importance of gender and 
location to youths’ food consumption.   
 
General Demographics 
A total of 452 adolescents aged 13-20 years were interviewed, 302 in the 
Haydom area and 150 in Singida (see tables 8.1 and 8.2 for demographic data by field 
site and gender).  The mean age of participants is 16.5 years.  Due to random error in 
sampling, Haydom participants are significantly older than Singida ones (16.88 vs. 15.74 
years; p<0.001), and boys are significantly older than girls (16.83 years vs. 16.18 years; 
p=0.001).  Roughly the same number of girls and boys were interviewed (224 boys and 
228 girls).   
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Table 8.1: Demographic data by field site  
Religion  Haydom 
N(%) 
Singida 
N(%) 
P-value Total 
Lutheran 168 (56.0) 19 (12.8) <0.001 187 
Muslim 7 (2.3) 94 (63.1) 101 
Catholic 79 (26.3) 18 (12.1) 97 
Pentecostal 39 (13.0) 12 (8.1) 51 
Traditional 2 (0.7) 0 (0.0) 2 
Other 5 (1.7) 6 (4.0) 11 
Student 165  114 <0.001 179 
Non-Student 137 36 173 
Age 16.88 15.74 <0.001 16.50 
 
Table 8.2: Demographic data by gender 
 Boys Girls P-value 
Haydom 149 153 0.874 
Singida 75 75 
Average 
Age 
16.83 16.18 0.001 
Student 139 140 0.482 
Non-
Student 
85 88 
 
 
Tribal affiliation and religion vary significantly by field site (see Table 8.3).  
Overall, 58.1% of respondents are Iraqw.  However, while none of the Singida 
participants are Iraqw; 87.0% of Haydom participants identify with this group.  Singida 
has a wider range of tribes represented, with 86% identifying with a different tribe than 
the four specifically listed.  Nyaturu (45.3%) is most common tribal affiliation in Singida, 
followed by Nyamwezi (8.7%) and Chagga (8.0%).  The most common religion is 
Lutheran (41.4% of total sample); however only 12.8% of Singida population is Lutheran 
(see Table 8.1 above).  Other common Christian denominations are Catholic and 
Pentecostal.  Over 20% (22.5%) of the sample are Muslim.  However only 2.3% of the 
Haydom population is and 63.1% of Singida adolescents identify as Muslim.  Religion 
does not vary significantly by gender in this sample (p=0.501). 
 
  
227 
 
Table 8.3: Tribal affiliation by field site 
Tribe Haydom 
N(%) 
Singida 
N(%) 
Total 
N(%) 
Iraqw 262  (87.0) 0 (0.0) 262 (58.1) 
Datoga 11.0 (3.7) 0 (0.0) 11 (2.4) 
Iramba  15 (5.0) 21 (14.0) 36 (8.0) 
Nyaturu 5 (1.6) 68 (45.3) 73 (16.1) 
Nyamwezi 0 (0.0) 13 (8.7) 13 (2.9) 
Chagga 1 (0.4) 12 (8.0) 13 (2.9) 
Other 8 (2.6) 36 (24.0) 44 (9.7) 
 
Household size is significantly larger in Haydom (see Table 8.4).  There are also 
significantly more adult men and adult women in each household in Haydom (p<0.001).  
Households in Singida are more likely to have no adult men and no adult women 
present.   
Table 8.4: Household membership by field site  
 Haydom Singida Total P-value 
Household size 7.67 6.03 7.14 <0.001 
Number of adult 
women 
1.92 1.51 1.79 <0.001 
 Households without 
any adult women 
N(%) 
2 (0.7%) 10 (6.8%) 12 (2.7%)  
Number of adult men 2.05 1.48 1.86 <0.001 
 Households without 
any adult men N(%) 
12 (4.0%) 18 (12.3) 30 (6.6%)  
 
Occupation varies greatly by field site, as illustrated in Table 8.5.  Parents in 
Haydom are more likely to be farmers, herders or hospital workers.  In Singida, they are 
more likely to be business people or have a job not specifically listed.  The most 
common occupation for both mothers and fathers is farmer. Overall, 71.2% of the 
sample households participate in agricultural activities, although rates vary greatly by 
field site.  Three times as many households are involved in farming activities in Haydom 
than Singida.  Orphanhood and single-parent households are much more common in 
Singida; 10% of mothers and 20.7% of fathers are dead or absent in Singida, and no 
youth reported a parent as dead or absent in the quantitative survey in Haydom.  
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Table 8.5: Parents’ occupation by field site  
 
Haydom N(%) Singida N(%) 
 
Mother Father Mother Father 
Farmer 151 (50.2%) 138 (46.2%) 50 (33.3%) 32 (21.3%) 
Herder 53(17.6%) 52 (17.4%) 1 (0.7%) 0 (0.0%) 
Store owner 5 (1.7%) 10 (3.3%) 5 (3.3%) 3 (2.0%) 
Government 
worker 
7 (2.3%) 9 (3.0%) 7 (4.7%) 8 (5.3%) 
Hospital worker 42 (14.0%) 39 (13.0%) 2 (1.3%) 1 (0.7%) 
Seller at market 4 (1.3%) 2 (0.7%) 7 (4.7%) 2 (1.3%) 
Church leader  1 (0.3%) 7 (2.3%) 0 (0.0%) 2 (1.3%) 
Bar 
owner/brewer 
3 (1.0%) 2 (0.7%) 3 (2.0%) 0 (0.0%) 
Business 
person 
35 (11.6%) 33 (11.0%) 53 (35.3%) 46 (30.7%) 
Other 0 (0.0%) 7 (2.3%) 7 (4.7%) 25 (16.7%) 
Dead/not 
present 
0 (0.0%) 0 (0.0%) 15 (10.0%) 31 (20.7%) 
 
 
Socio-Economic Status 
Most adolescents at both field sites face poverty in their households.  Housing 
conditions are generally poor.  Almost a quarter (24.3%) of adolescents in the sample 
live in mud houses, however all of those living in this type of structure live in the Haydom 
area.  Most had metal roofing, however, approximately 10% live in houses with thatch 
roofs.  Almost all (79.0%) live in houses with pit latrines, and over half (53.3%) do not 
have electricity at home.  Flush toilets are much more common in Singida (26.8% in 
Singida vs. 0.8% in Haydom), but interestingly, electricity is more common in Haydom 
(70.9% in Haydom vs. 40.6% in Singida). 
Most agricultural assets are more common in Haydom, including cows, chickens, 
donkeys, sheep and carts (p<0.001 for all).  Bicycles are also more common in Haydom 
(p<0.001); 62.8% of the total sample lived in a household with a bicycle.  Most modern 
amenities are more common in Singida, including cars (p=0.025), TVs (p<0.001), and 
bed nets (p<0.001).  Cell phones do not vary significantly by field site, and almost three-
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quarters (73.3%) live in a household with a cell phone.  Table 8.6 outlines household 
assets of the sample. 
Table 8.6: Household assets 
Asset Percent of households 
who own 
Chi-
square 
P-value 
Mean 
number 
owned 
Std. Dev. Range 
Total Singida Haydom 
Chickens 64.7 35.0 79.1 <0.001 4.82 6.394 0-56 
Cell 
Phones 
73.3 75.5 72.4 0.565 1.44 1.303 0-9 
Oil Lamps 81.6 71.3 86.5 <0.001 1.27 0.977 0-9 
Plows 40.2 2.8 57.9 <0.001 0.51 0.731 0-4 
Donkeys 10.3 0.7 14.8 <0.001 0.38 1.424 0-12 
Goats 51.9 9.8 72.4 <0.001 5.17 8.287 0-99 
Bikes 62.8 35.9 76.1 <0.001 0.83 1.036 0-15 
Cows 48.5 11.2 66.3 <0.001 6.06 1.644 0-99 
Carts 27.3 8.4 37.0 <0.001 0.31 0.549 0-3 
Cars 11.2 11.2 5.4 0.032 0.09 0.397 0-5 
TVs 22.5 40.6 14.1 <0.001 0.26 0.524 0-3 
Bed Nets 66.5 81.8 59.3 <0.001 1.75 1.859 0-20 
 
PCA was used to create indices of socio-economic status.  Because different 
factors influence poverty and social status in urban and rural areas of Tanzania, different 
measures were necessary for each field site (Mahmud Khan et al. 2006).  Data about 
household assets, housing type, and parents’ occupation construct an index of 
socioeconomic status.  Correlation analysis of household factors, anthropometry, food 
security and food consumption rates are used to determine which variables were likely 
important in Socio-Economic Status (SES) at each field site. Means were used for 
missing data (Vyas and Kumaranayake 2006).  This method based on PCA has been 
used elsewhere in Tanzania to construct SES measures (Schellenberg et al. 2003).   
Socio-Economic Status (SES) Index in Haydom 
In Haydom, the first principal component explains 22.71% of the variability in the 
data.  Table 8.7 describes the rotated component matrix for factors included in the SES 
index.  The index gives the greatest weight to agricultural assets, especially number of 
cows, goats, sheep, chickens, plows and carts.  Less important are technological assets 
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such as cell phones, bed nets, electricity, TVs and radios.  Ownership of oil lamps 
negatively impacts the index.  This asset may indicate lower economic status because 
oil lamps are used when electricity is not available.  Interpreting the weights from 
Haydom, a household with more agricultural assets, technological assets, electricity, and 
parental involvement in farming would have a higher SES score.   
Table 8.7: Rotated component matrix for Haydom SES index 
SES 
assets 
Weight 
(Varimax 
rotation) 
Cows 0.877 
Goats 0.839 
Sheep 0.792 
Chickens 0.671 
Plows 0.653 
Carts 0.487 
Watches 0.367 
Donkeys 0.338 
Bikes 0.183 
Cars 0.114 
Radios 0.065 
TVs 0.059 
Electricity 0.054 
Bed nets 0.015 
Cell 
phones 
0.005 
Oil lamps -0.161 
 
Socio-Economic Status (SES) Index in Singida 
In Singida, the first principal component explains 25.01% of the variation in the 
data (see Table 8.8).  The index gives the greatest weight to modern resources.  Less 
important are most agricultural assets; the possession of goats and plows negatively 
impact SES.  Chickens were highly weighted, but are easy to raise in an urban setting, 
and, unlike other agricultural activities don’t require land or labor inputs.  In Singida, a 
person with more technological assets, modes of transportation, some agricultural 
assets, a flush toilet, electricity, at least one adult man in the household, and an 
adolescent in school would have a higher SES score.   
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Table 8.8: Rotated component matrix for Singida SES index 
SES 
Assets 
Weight 
(Varimax 
rotation) 
Bed nets 0.715 
Bikes 0.696 
Watches 0.687 
Chickens 0.574 
Radios 0.658 
Cell 
Phones 
0.556 
TVs 0.412 
Oil lamps 0.375 
Electricity 0.296 
Latrine 
type 
0.211 
In school 0.158 
Any adult 
men in 
HH 
0.147 
Cows 0.136 
Cars 0.126 
Plows -0.023 
Goats -0.068 
 
 
Education 
Due to the sampling strategy, 61.7%, of the sample and a similar number of each 
gender are currently in school.  Of those that are currently not enrolled in school, there is 
not a significant difference in age at which adolescents stopped attending school by 
gender (p=0.324) or field site (p=0.179).  Of those in school, most sleep at their parent’s 
house (79.0%), while 7.8% sleep at another relative’s house and 9.6% sleep in a school 
ghetto.  Overall, the location where youth sleep doesn’t differ by gender (p=0.348).  
However, when looking only at those who live in the ghetto, half as many boys report 
living in the ghetto than girls.  Most youth have at least some education; of those who 
are not in school, 91.3% have gone to school at some point in time.  On average, this 
group has completed slightly more than the final level of primary school (7.18 years).  
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They stopped school at a mean age of 15.76 (there are no significant differences 
between genders or field sites and age when adolescents quit school).   
Ghetto Life 
As explained in qualitative data, adolescents are sometimes forced to live in poor 
quality housing near schools due to the distance between households and the school 
grounds.  Only a small number of respondents in this sample reported living in the ghetto 
while school is in session (N=30; all in the Haydom area), the low rate was likely biased 
by the sampling strategy where interviews were conducted after school, so those living 
in the ghetto likely did not have time to stay after.  This is a limitation of the data, but due 
to the exploratory nature of the study, and the fact that student ghettos are not discussed 
in the literature, data collection methods were not designed to capture this demographic.  
The average rent for a shack in the ghetto was about 10,000 Tanzanian shillings 
(US$7.00) per month.  Adolescents say the main problems of living in the ghetto are 
difficulty studying, lack of time to prepare food, lack of money, and hunger.  The main 
benefits of living in the ghetto are being able to study and attend school, and not having 
household disturbances. The challenges and do not appear to vary by gender. 
 
Health 
As table 8.9 shows, most adolescents rate their health good or very good 
(67.7%), 31.0% rate their health as moderate, and only 1.1% say their health is bad.  
The majority (63.3%) think their health is the same as their peers, 34.4% think it is 
better, and only 2.2% think it is worse.  Girls rate their health significantly better than 
boys (p<0.001).  They are also more likely to think their health is better than their peers 
(p<0.001).  Ten percent have been ill in the past two weeks, and 3.1% were currently ill.  
Most (52.2%) have not been ill in the past three months.  Illness rates do not vary by 
field site (p=0.266). 
233 
 
Table 8.9: Self-assessment of health 
 Total Girls Boys 
Rate your health today. % N % N % N 
 Very good 26.3 119 43.2 98 9.4 21 
 Good 41.4 187 41.0 93 42.0 94 
 Moderate 31.0 140 15.0 34 47.3 106 
 Bad 1.1 5 0.9 2 1.3 3 
 Missing 0.2 1 0.4 1 0 0 
Compare your health to 
your peers. 
      
 Better 34.3 155 53.1 121 15.2 34 
 About the same 63.3 286 45.6 104 81.6 182 
 Worse 2.2 10 1.3 3 3.1 7 
 Missing 0.2 1 0 0 0.4 1 
Last time you were ill? 
      
 Within past 2 weeks 10.0 45 11.9 27 8.1 18 
 2 weeks to 1 month ago 15.4 69 17.7 40 13.1 29 
 1 to 3 months ago 19.2 86 19.9 45 18.6 41 
 Over 3 months ago 52.1 233 47.8 108 56.6 125 
 Currently ill 3.1 14 2.7 6 3.6 8 
 
Food Security and Nutrition 
Almost three quarters of adolescents in the sample (73.2%) eat three meals per 
day; however, 21.5% eat two meals.  Only 3.3% eat more than three per day (see Figure 
8.1).  Girls eat more meals than boys (p=0.041).  Less than half (49.8%) always use oil 
when cooking, and 16.6% never use it (see Figure 8.2).  Interestingly, girls report using 
oil less frequently than boys; only 44.9% of girls say they always use oil, versus 55.1% 
of boys (p=0.041).  Neither meals per day eaten or oil use seemed to vary in any 
meaningful way between field sites.   
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Figure 8.1: Meals per day eaten by adolescents 
 
 
 
Figure 8.2: Cooking oil use by adolescents 
 
 
Table 8.10 indicates that almost two thirds (63.1%) strongly or somewhat agree 
that they chose foods based on expense, over half (50.7%) agree that they choose 
foods based on taste. A little over 64% choose foods based on health value.  
Additionally, almost 70% agree with the statement that they have good nutrition, and 
less than 10% strongly disagree with this statement.  Most (63.7%) think they have all 
the foods they need to stay healthy; fewer than one in ten strongly disagree with this 
statement.  Although all of these factors varied significantly by gender and field site, not 
meaningful patterns are apparent.   
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Table 8.10: Factors of food choice 
Factors of food choice Percent N 
I choose to eat certain foods because they taste good. 
 Strongly Agree 21.9 99 
 Somewhat Agree 28.8 130 
 Neither Agree or Disagree 6.0 27 
 Somewhat Disagree 27.2 123 
 Strongly Disagree 16.2 73 
The food I eat depends on whether it is expensive. 
 Strongly Agree 37.4 169 
 Somewhat Agree 25.7 116 
 Neither Agree or Disagree 13.7 62 
 Somewhat Disagree 15.7 71 
 Strongly Disagree 7.5 34 
I choose foods which are not time consuming to prepare. 
 Strongly Agree 17.0 77 
 Somewhat Agree 29.6 134 
 Neither Agree or Disagree 15.7 71 
 Somewhat Disagree 19.9 90 
 Strongly Disagree 17.5 79 
 Missing 0.2 1 
I consider whether a food is good for my health before eating it. 
 Strongly Agree 35.0 158 
 Somewhat Agree 29.2 132 
 Neither Agree or Disagree 11.1 50 
 Somewhat Disagree 18.1 82 
 Strongly Disagree 6.6 30 
I have good nutrition. 
 Strongly Agree 38.3 173 
 Somewhat Agree 31.4 142 
Neither Agree or Disagree 7.7 35 
Somewhat Disagree 13.5 61 
Strongly Disagree 9.1 41 
I eat all the foods I need to stay healthy. 
Strongly Agree 28.1 127 
Somewhat Agree 35.6 161 
Neither Agree or Disagree 9.7 44 
Somewhat Disagree 17.7 80 
Strongly Disagree 8.6 39 
Missing 0.2 1 
 
Food Security  
Table 8.11 provides the results of questions related to food security in the 
questionnaire.  For each question, youth were asked if they had ever experienced the 
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issue in the past 30 days.  If they had experienced a factor of food insecurity, they were 
asked if it happened every day, a few times per week, or a few times per month.  When 
asked directly, almost four out of five (78.5%) of adolescents in the study sample report 
always feeling like they have enough food, although more specific questions reveal 
various aspects of food insecurity.  Almost 40% of girls report that they do not always 
feel like they have enough food.  This is significantly more than the 14% of boys who 
report this (p<0.001). Additionally, adolescents in Singida are more likely than 
adolescents in Haydom to feel like they do not have enough food at a rate of more than 
three to one (p<0.001).  This corroborates with qualitative data which also found that 
adolescents in Haydom feel they have more access to food than those in Singida. 
Anxiety is major factor in food security (Swindale and Bilinsky 2006).  Overall, 
almost half of adolescents (46.1%) worry that they or their household would run out of 
food. There is not a significant difference in anxiety by gender (p=0.090).  However, 
adolescents in Singida are significantly more likely to experience food security anxiety 
than adolescents in Haydom (p<0.001).  In Singida, over 10% worry at least a few times 
per week about their household running out of food.  Anxiety does not vary with age. 
Adolescents also reported insufficient quality in their food intake.  This factor was 
assessed through three questions: 1) eating foods that are not preferred, 2) eating 
unhealthy foods, and 3) gathering immature or wild foods.  Over half say they eat less 
healthy or less preferred foods because of expense at least a few times per month.  Of 
the total sample, 13.1% answered yes to all three questions, and over three-quarters of 
youth answered yes to at least one of the three factors.  Food quality does not vary by 
age according to ANOVA (p=0.832). Quality varies by gender (p=0.004).  Girls were 
more likely to report extremes, either answering ‘yes’ to all quality questions, or ‘no’ to all 
quality questions.   
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In this study, food quantity, which is an integral factor in food security, was 
assessed through six topics: 1) feeling hungry when going to bed, 2) personally eating 
less than one thinks they should, 3) others in the household eating less than they 
should, 4) personally reducing the number of meals eaten in a day, 5) others in the 
household reducing the number of meals in a day, and 6) going an entire day without 
eating.  Severe levels of insufficient food quantity are reported among adolescents in the 
sample.  Almost one out of six (13.5%) report going the whole day without eating at least 
a few days per month.  Almost 7% of all adolescents say that they experience ALL of 
these factors at least a few times per month, and only 18% say they never experienced 
any of these factors.  On average, youth experience almost four (3.7236) of the factors 
related to food security had happened to them in the past month.  This average does not 
vary by gender or field site.  In this line of questioning, quantity does not vary with age 
either. 
 
Table 8.11: Food security among adolescents 
In the past 30 days, have you: Percent N 
Felt hungry when you went to sleep? 
 Everyday 1.8 8 
 A few times per week 13.3 60 
 A few times per month 17.9 81 
 Never 67.0 303 
 Missing 0.0 0 
Eat foods you didn’t prefer because you couldn’t buy the ones you 
like? 
 Everyday 2.4 11 
 A few times per week 21.7 98 
 A few times per month 33.2 150 
 Never 42.7 193 
 Missing 0.0 0 
Eat foods that you didn’t think were healthy because you couldn’t buy 
healthy ones? 
 Everyday 2.9 13 
 A few times per week 22.8 103 
 A few times per month 29.2 132 
 Never 45.1 204 
 Missing 0.0 0 
Eat less than you should have? 
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 Everyday 3.1 14 
 A few times per week 12.4 56 
 A few times per month 21.7 98 
 Never 62.8 284 
 Missing 0.0 0 
Other people in your household eat less than they should have? 
 Everyday 2.2 10 
 A few times per week 15.7 71 
 A few times per month 34.1 154 
 Never 47.3 214 
 Missing 0.7 3 
Gather food or harvest immature foods? 
 Everyday 1.8 8 
 A few times per week 5.8 26 
 A few times per month 19.2 87 
 Never 72.1 326 
 Missing 1.1 5 
Reduce the number of meals eaten in a day? 
 Everyday 2.4 11 
 A few times per week 12.8 58 
 A few times per month 28.8 130 
 Never 55.3 250 
 Missing 0.7 3 
Other people in your household reduce the number of meals eaten in 
a day? 
 Everyday 1.5 7 
 A few times per week 15.3 69 
 A few times per month 28.8 130 
 Never 53.1 240 
 Missing 1.3 6 
Go an entire day without eating? 
 Everyday 0.2 1 
 A few times per week 9.1 41 
 A few times per month 13.1 59 
 Never 76.5 346 
 Missing 1.1 5 
Worried about running out of food?* 
 Everyday 2.2 10 
 A few times per week 10.4 47 
 A few times per month 22.8 103 
 Never 41.4 187 
 Missing 23.2 105 
Begged or borrowed from others to get food? 
 Everyday 0.7 3 
 A few times per week 8.0 36 
 A few times per month 11.1 50 
 Never 57.3 259 
 Missing 23.0 104 
*Asked to 66% of Haydom participants, and 100% of Singida participants. 
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Family Planning and Sexual Behaviors 
Qualitative data indicate a complex and close relationship between food 
consumption and reproductive health.  Due to the apparent importance of these issues 
in youth health and food consumption, youth were asked about family planning and 
sexual behaviors.  Adolescents were first asked what age other adolescents typically 
become sexually active.  The average age that adolescents report is just under 15 years. 
Boys perceive sexual activity initiation to start at an older age than girls (15.65 years vs. 
14.35 years; p<0.001).  Other research has found that among adolescents, perceived 
peer norms are important factors in individuals’ sexual decision-making, where 
adolescents are more likely to make choices normative to what they perceive their peers 
are doing (Bauermeister et al. 2009; Heeren et al. 2009).  Other research regarding 
adolescent pregnancy rates, HIV/AIDS and other STIs in Tanzania show that sexual 
activity is common among adolescents (Yahya-Malima et al. 2006).  However, only 8.7% 
of adolescents interviewed say they have ever been sexually active.  The prevalence of 
sexually active youth does not vary by gender.  The low rate found in this study could be 
a result of response bias and not wanting to reveal sexual activity to interviewers in the 
quantitative interview setting, rather than local realities.  This hypothesis is supported by 
other research using multiple tools to assess adolescent sexual activity in Tanzania.  
Plummer et al found that the method of data collection, and the tool used has a major 
impact on the rate of sexual activity reported (Plummer, Ross, et al. 2004).  There is a 
significant difference in age of those who are sexually active than those are not.  The 
average age of those who are sexually active is almost 18 years, whereas those who are 
not sexually active have a mean of 16.36 years.  The average age of those who are 
sexually active does not vary by gender (p=0.126).  Of those who report being sexually 
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active, over half (53.8%) say they do not use any form of contraception.  Two thirds of 
those using any method of family planning use condoms; other methods mentioned 
include implants, rhythm and withdrawal.  Girls and boys do not differ significantly in 
rates of reported sexual activity or contraceptive use. 
Knowledge of methods of family planning is poor.  Of all respondents, almost 
25% are not able to list any type of family planning method without prompt.  Knowledge 
of any family planning method does not vary by field site or gender.  Slightly over half 
(55.3%) do not list condoms as a form of family planning without prompt.  Knowledge of 
cost and anecdotal data shows that many may be confused about the difference 
between female and male condoms.  Significantly more boys than girls have heard of 
condoms (p<0.001).  Less than 30% of the total sample has heard of the oral 
contraceptive pill.  Knowledge of this method varies by field site.  Almost half have heard 
of the pill in Singida compared to only 17% in Haydom (p<0.001).  Knowledge of the pill 
does not vary by gender (p=0.820).  Oral contraceptives are available at both field sites.  
Besides the methods listed in Table 8.12 below, other methods of family planning 
identified by adolescents include abortion, treatment by witch doctor, not being friends 
with those who are sexually active, surgery, praying, lemons, not being friends with 
boys, herbal treatments, and not going to dance clubs. 
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Table 8.12: Adolescents’ knowledge of methods of contraception 
Type of Contraception Percent who 
listed it without 
prompt  
Boys  Girls  
 N % N % N % 
Male Condoms 247 55.3 146 66.1 101 44.7 
Female Condoms 90 20.1 40 18.1 50 22.1 
Oral Contraceptive Pill 118 24.6 53 24.0 65 28.8 
Injectable 88 19.7 29 13.1 59 26.1 
Intrauterine Device 48 10.7 15 6.8 33 14.6 
Diaphragm 3 0.7 3 1.4 0 0 
Foam/cream/jelly 0 0 0 0 0 0 
Emergency Contraception 0 0 0 0 0 0 
Rhythm Method 106 23.7 74 33.5 32 14.2 
Withdrawal 25 5.6 23 10.4 2 0.9 
Abstinence 166 37.1 96 43.4 70 31.0 
 
 
Life Expectations and Other Issues 
Jobs and Careers   
Over 75% of adolescents think it will be easy for them to find a job when they 
wanted one, even though lack of employment is commonly listed by parents, key 
informants and adolescents themselves as a problem facing youth.  When asked what 
job they want, teacher is the most common response, with 24.3% of respondents 
naming this occupation.  Other common responses are doctor (15.5%), nurse (12.6%), 
farmer (6.9%), driver (8.2%) and various careers requiring college education (10.8%).  
Table 8.13 outlines the future career desires for youth in central Tanzania. The 
quantitative survey produced the same trends in occupational desires based on gender 
and field site described in Chapter Seven. 
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Table 8.13: Future careers 
What do you want to do 
when you get a job? 
Total Girls Boys 
% N % N % N 
Teacher 24.3 110 26.4 60 22. 50 
Doctor 15.5 70 14.5 33 16.5 37 
Nurse 12.6 57 23.3 53 1.7 4 
Farmer 6.9 31 8.0 18 5.8 13 
Army 3.1 14 0 0 6.3 14 
Driver 8.2 37 0.9 2 15.6 35 
College educated career 10.8 49 10.1 23 11.6 26 
Construction/trade 3.8 17 0.4 1 7.1 16 
Shop owner/barber/tailor 5.1 23 9.3 21 0.9 2 
Religious worker 0.9 4 0.4 1 1.3 3 
Government/politics 2.7 12 1.3 3 4.0 9 
Police/guard 1.5 7 1.7 4 1.3 3 
Other 4.4 20 3.5 8 5.4 12 
Missing 0.2 1 0.4 1 0 0 
 
An overview of life expectations is outlined in Table 8.14. Less than half want to 
stay in their home village (49.1% somewhat or strongly agree with the statement).  
Education is seen as extremely important and 91.4% say that is necessary to be 
successful (78.8% strongly agreed with the statement).  Girls feel that education is more 
important than boys (p=0.011), and Singida youth feel education is more necessary than 
youth in Haydom (p<0.001).  Adolescents are also optimistic about their educational 
futures, as 84.9% think they will be able to complete the level of education that they 
want.  Girls are more positive about their ability to complete the amount of school they 
desire (p=0.001).  In light of demographic data, these aspirations are not likely realistic, 
however, high educational goals in the face of severe constraints to physical and 
economic access to education are widespread in sub-Saharan Africa, especially in 
Tanzania where education is highly valued (Leavy and Smith 2010; Nalkur 2009).   
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Table 8.14: Life expectations 
Life course expectations Percent N 
It will be easy for me to find a job when I want one. 
 Strongly Agree 37.8 171 
 Somewhat Agree 37.6 170 
 Neither Agree or Disagree 8.8 40 
 Somewhat Disagree 7.3 33 
 Strongly Disagree 8.4 38 
I want to stay in my home village. 
 Strongly Agree 21.0 95 
 Somewhat Agree 28.1 127 
 Neither Agree or Disagree 11.1 50 
 Somewhat Disagree 14.6 60 
 Strongly Disagree 25.2 114 
Education is necessary to be successful. 
 Strongly Agree 78.8 356 
 Somewhat Agree 12.6 57 
 Neither Agree or Disagree 4.2 19 
 Somewhat Disagree 2.9 13 
 Strongly Disagree 1.5 7 
I will be able to complete all the school that I want. 
 Strongly Agree 62.8 284 
 Somewhat Agree 22.1 100 
 Neither Agree or Disagree 5.3 24 
 Somewhat Disagree 8.0 36 
 Strongly Disagree 1.5 7 
 Missing 0.2 1 
I will be able to have the number of children that I want. 
 Strongly Agree 41.2 186 
 Somewhat Agree 32.7 148 
 Neither Agree or Disagree 9.7 44 
 Somewhat Disagree 11.7 23 
 Strongly Disagree 4.6 21 
 
Alcohol 
Drinking is perceived by both adolescents and parents as a major challenge 
facing today’s adolescents; however, only one out of ten adolescents reported that their 
friends drink.  (This statistic likely suffers from the same response bias as sexual 
activity.)  Boys are more likely to report that their friends drink.  Seventeen-point-two 
percent of boys say that their friends drink, versus only 2.7% of girls (p<0.001).  Of those 
whose friends drink, they do so a few times a week or more.  Only 1.3% of adolescents 
say they drink themselves (two boys and four girls).  The most common types of alcohol 
244 
 
consumed by youth and their friends are manufactured liquor, followed by beer and 
locally brewed alcohol.   
Problems and Challenges 
When asked about the challenges and problems that they themselves face, 
adolescents most commonly report issues relating to health, poverty and school.  
Appendix E enumerates the specific problems listed by adolescents in the quantitative 
survey.  Disease, lack of money in the household, and lack of ability to pay school fees 
are the most common problems that adolescents report.  Many issues, such as lack of 
ability to pay school fees, cross several themes such as poverty, lack of education, and 
lack of employment opportunities, and illustrate the inter-relatedness of challenges in 
adolescents’ lives. Specific diseases that respondents report as problems are gastro-
intestinal problems, pain, and malaria.  More than one out of four mention an issue 
relating to food such as lack of land, not enough food, and lack of dietary variety, as one 
of the three main problems they face.  One in five (18.4%) of adolescents say they do 
not face any problems. 
Adolescents were then asked about the challenges and problems that face youth 
in general.  The problems they report for others vary greatly from the main problems that 
affect them personally.  When asked to name the most important problem facing 
adolescents today, most (57.2%) cite a community or socially based problem.  The most 
common specific problems mentioned are drug use, drinking, bad behavior, smoking 
and prostitution.  Of those who list a health issue as the main problem facing modern 
youth, most (77.5%) said HIV/AIDS or STIs.  These are not health risks that youth think 
they face personally.  Food and nutrition is much less frequently seen as a problem for 
adolescents in general.  Less than ten percent mention this issue at all in regard to other 
adolescents.  Only 5.1% say that youth as a whole don’t face any problems. 
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Anthropometry and Maturation 
Anthropometry and maturation data were collected for all adolescents who 
completed the quantitative survey, although only 432 adolescents had complete data for 
all variables.  The over-all picture is that adolescents at both field sites are 
undernourished.  They exhibit low BMI-for-age indicating poor current food consumption 
patterns.  There is also evidence of past nutritional deficiencies, as stunting is prevalent, 
especially among younger adolescents.  Table 8.15 provides height-for-age z-scores by 
age for the entire sample.  
 
Table 8.15: Height-for-age by age for entire sample 
Age N <-3 <-2 >+1 >+2 >+3 Mean StdDev 
13 52 9.6% 29.9% 5.8% 0.0% 0.0% -1.30 1.24 
14 49 2.0% 20.4% 0.0% 0.0% 0.0% -1.30 0.89 
15 40 10.0% 40.0% 0.0% 0.0% 0.0% -1.51 1.18 
16 75 10.7% 33.3% 0.0% 0.0% 0.0% -1.54 1.05 
17 53 0.0% 13.2% 0.0% 0.0% 0.0% -0.90 0.86 
18 102 3.9% 25.5% 3.9% 0.0% 0.0% -1.22 1.14 
19 61 4.9% 16.4% 4.9% 0.0% 0.0% -1.10 1.05 
Total 432 5.8% 25.0% 2.3% 0.0% 0.0% -1.27 1.08 
 
As described in Table 8.16, boys are more stunted than girls, indicating poor past 
nutritional status, especially among boys.  Overall, 10.1% of boys have a height-for-age 
z-score of more than three standard deviations below the mean.  One-quarter of 13-
year-old boys are in this range.  Girls are better off, with only 1.4% of all girls falling into 
this range.  The prevalence of stunting decreases for both sexes with age.  In fact, 
11.1% of 19-year-old girls have a height-for-age z-score more than one standard 
deviation above the mean.  There is a significant positive correlation between age and 
height-for-age z-score, indicating that catch-up growth is occurring (girls: Pearson’s 
p=0.006, Spearman’s Rho=0.186; boys: Pearson’s p=0.013, Spearman’s Rho=0.171).  
This gendered pattern of growth where boys are more stunted has been seen in many 
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areas of sub-Saharan Africa throughout the lifespan, especially among those at the 
lowest levels of socio-economic status (Wamani et al. 2007).   
Table 8.16: Height-for-age by age and gender  
Age N <-3 (%) <-2 (%) >+1 (%) Mean z-score StdDev 
 M* F M F M F M F M F M F 
13 12 40 25.0 5.0 66.7 15.0 0.0 7.5 -2.30 -1.00 0.86 1.19 
14 20 29 5.0 0.0 40.0 6.9 0.0 0.0 -1.80 -0.95 0.88 0.74 
15 19 21 15.8 4.8 63.2 19.0 0.0 0.0 -2.11 -0.98 0.94 1.14 
16 42 33 19.0 0.0 52.4 9.1 0.0 0.0 -1.92 -1.06 1.04 0.85 
17 29 24 0.0 0.0 17.2 8.3 0.0 0.0 -1.11 -0.64 0.81 0.87 
18 61 41 6.6 0.0 34.4 12.2 1.6 7.3 -1.57 -0.69 1.04 1.09 
19 34 27 8.8 0.0 23.5 7.4 0.0 11.1 -1.64 -0.43 0.80 0.94 
Total 217 215 10.1 1.4 38.7 11.2 0.5 4.2 -1.70 -0.83 0.98 1.01 
*M=Male; F=Female 
 
BMI-for-age data show that current undernutrition exists as well (Table 8.17).  
Again, girls are better nourished than boys.  Among boys, 30.4% have a BMI more than 
two standard deviations below the mean.  Of girls, 10.7% fall into this range.  Boys 
exhibit a positive correlation between age and BMI-for-age z-score (p=0.002).  This trend 
is not significant for girls when raw ages are used (p=0.327).  However, when 
aggregated into age groups, a trend toward normal BMI-for-age as girls age is apparent 
(ANOVA p=0.008, Turkey’s and Scheffe’s post hoc tests showed significant differences 
among all groups).  Overall, 7.9% of girls have a BMI more than a standard deviation 
above the mean, compared to only 1.8% of boys.  This trend of higher BMI among 
adolescent girls supports evidence from elsewhere in sub-Saharan Africa, where girls 
exhibit higher rates of overweight and obesity in Uganda (Longo-Mbenza, Luila, and 
Buyamba-Kabangu 2007), and boys exhibit more nutritional problems at both extremes 
(under- and overnutrition) in Nigeria (Ejike, Ugwi, and U. 2010).   
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Table 8.17: BMI-for-age by age for entire sample 
Age N <-3(%) <-2(%) >+1(%) >+2(%) >+3(%) Mean StdDev 
13 52 3.8 26.9 7.7 0.0 0.0 -0.105 1.24 
14 49 4.1 24.5 4.1 2.0 0.0 -1.08 1.35 
15 40 2.5 20.0 7.5 0.0 0.0 -0.99 1.11 
16 75 2.7 21.3 5.3 0.0 0.0 -0.99 1.18 
17 53 1.9 15.1 1.9 0.0 0.0 -0.91 1.10 
18 102 2.0 9.8 3.9 0.0 0.0 -0.94 0.95 
19 61 4.9 13.1 4.9 0.0 0.0 -0.90 1.08 
Total 432 3.0 17.6 4.9 0.2 0.0 -0.97 1.12 
 
 
Table 8.18: BMI-for-age by age and gender 
Age N <-3% <-2% >+1% >+2% Mean StdDev 
 M F M F M F M F M F M F M F 
13 12 40 8.3 2.5 25.0 22.5 8.3 47.5 0.0 7.5 -1.51 -0.92 1.33 1.19 
14 20 29 0.0 6.9 40.0 10.3 0.0 48.3 5.0 3.4 -1.29 -0.94 1.30 1.39 
15 19 21 5.3 0.0 31.6 4.8 0.0 52.4 0.0 14.3 -1.43 -0.58 1.01 1.06 
16 42 32 2.4 3.1 31.0 3.1 2.4 68.8 0.0 9.4 -1.39 -0.48 1.14 1.06 
17 28 24 3.6 0.0 21.4 4.2 0.0 66.7 0.0 4.2 -1.34 -0.48 1.20 0.89 
18 60 40 3.3 0.0 13.3 0.0 1.7 70.0 0.0 5.0 -1.30 -0.49 0.86 0.78 
19 33 27 9.1 0.0 12.1 0.0 0.0 63.0 0.0 11.1 -1.39 -0.25 0.98 0.84 
Total 214 213 4.2 1.9 22.4 7.0 1.4 59.6 0.5 7.5 -1.3 -0.6 1.04 1.06 
 
Adolescents exhibit similar anthropometric status at both field sites, although 
some differences exist.  There are no differences in height-for-age or BMI-for-age z-
score between Haydom and Singida for either gender.  MUAC, however, does differ by 
field site, as shown in Table 8.19.  At older ages, Singida adolescents have higher 
MUAC measurements.  This trend is significant for both sexes (p<0.001 for both).  Other 
data from sub-Saharan Africa supports this trend of higher MUAC at older ages, 
especially among girls (Corlett 1986).  Post-pubescent girls in other areas of sub-
Saharan Africa where stunting and undernutrition are prevalent show migration toward 
global norms compared to their prepubescent peers (Olayinka et al. 2010).   
Table 8.19: MUAC by field site and age overall 
Age Group Haydom Singida P-value 
13-14  20.8 21.0 0.279 
15-16  22.6 25.5 0.006 
17-18  22.8 25.7 0.007 
19-20  24.4 26.3 0.039 
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Table 8.20: MUAC by field site and age for boys 
Age Group Haydom Singida P-value 
13-14  18.3 19.8 0.023 
15-16  20.3 22.1 0.008 
17-18  22.2 24.0 0.001 
19-20  23.0 24.8 0.007 
 
Table 8.21: MUAC by field site and age for girls 
 
Age Group Haydom Singida P-value 
13-14  21.2 22.0 0.279 
15-16  22.6 25.5 0.006 
17-18  22.7 25.7 0.005 
19-20  24.4 26.3 0.039 
 
Of the total sample of girls, almost three out of four (72.9%) have gotten their first 
period.  The average reported age for menarche is 14.7 years, with a range of 10-18.  
The average age of those who have gotten their period is 17.13 years, which is 
significantly higher than the mean age of those that have not (13.67 years).  Percent of 
girls who have had their first period, and the age reported getting it do not vary by field 
site.  Although there is no difference in menses between field sites, Tanner scale data 
indicate that adolescents are generally developing faster in Haydom than Singida.  For 
girls, the median age of transition into each stage of pubic and body hair development 
was lower in Haydom than in Singida.  There are no differences in breast development 
by field site according to chi-square tests.  Boys also exhibit earlier genital and pubic and 
body hair development in Haydom than Singida.   
Analysis was then conducted to investigate the relationship between 
anthropometry and food security.  Based on ANOVA, BMI-for-age z-score and height-
for-age z-score are significantly associated with insufficient quality (BMI: p=0.036; 
height: p=0.019). Post hoc analysis using Scheffe’s test showed significant differences 
among all groups.  Height-for-age z-score is associated with insufficient quantity for girls 
(p=0.012), but not for boys (p=0.193).  Post hoc analysis using Scheffe’s test shows 
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significant differences between those who report any factors of insufficient quantity and 
those who no factors of insufficient quantity.     
 
Food Frequency Questionnaire 
A FFQ was administered as the final segment of the quantitative survey.  Food groups 
were created based on published food nutrient tables specific to Tanzanian diets and 
cooking methods (Lukmanji et al. 2008).  Appendices F and G describe the foods 
included in the FFQ and the food groups created for data analysis.  A total of 447 usable 
FFQs were completed.  When compared to 24-hour recalls, the FFQ appears to 
overestimate food intake.  This is a common problem cited with this method (Rimm et al. 
1992; Vereecken and Maes 2003).  In this study, overestimation seemed to be a 
particular problem for meat, sweets and fruits.  Adolescents’ intake of pulses was likely 
underestimated in the FFQ.  Table 8.22 illustrates correlations between food groups and 
SES measures at each field site and anthropometric measures.   Because this table 
includes seventy p-values, which gives rise to risk for type 1 error, or identifying 
significance when none exists in reality, Bonferroni Correction should be employed.  
Based on this correction, p-values less than 0.001 are the only ones considered to be 
significant.  P-values at the 0.05 level should be acknowledged due to the exploratory 
nature of this research, however, caution must be taking in making conclusions based 
on p-values between 0.05 and 0.001 (Cabin and Mitchell 2000).    
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Table 8.22: Correlations of food groups with anthropometric and socio-economic data1 
Food Group SES 
Haydom 
SES 
Singida 
BMI-for-
age z-
score 
Height-for-
weight z-
score 
MUAC 
(Log10) 
Carbohydrates -.039 0.349** 0.216** 0.250** 0.114* 
Carbohydrates 
with oil 
-0.050 0.181* 0.054 0.070 0.172** 
Pulses 0.028 -0.83 -.009 0.039 0.128** 
Meat -0.225** 0.326** 0.168** 0.103* 0.092 
Dairy 0.168** 0.343** 0.088 0.166** 0.056 
Fats and oil -.059 0.357** 0.233** 0.325** 0.209** 
Fruits -0.184** 0.306** 0.197** 0.179** 0.138** 
Vegetables -0.164** 0.157 0.294** 0.331** 0.275** 
Sweets -0.136* 0.259** 0.119* 0.213** 0.149** 
Processed 
Foods 
-0.050 0.389** 0.071 0.085 0.111* 
Iron Rich 
Foods 
-0.094 0.016 0.196** 0.219** 0.113* 
Iron Helping 
Foods 
-0.213** 0.313** 0.296** 0.265** 0.233** 
Iron Inhibitors -0139* 0.402** 0.249** 0.275** 0.248** 
Vitamin A 
Foods 
-0.049 0.308** 0.245** 0.248** 0.182** 
1Spearman’s Rho used to assess correlations because data is not normally distributed, 
and violates this assumption for parametric statistical tests. 
*Correlation is significant at the 0.05 level. 
**Correlation is significant at the 0.01 level. 
 
Frequency of consumption of food groups among adolescents positively correlates (most 
associations were significant) with SES score and anthropometric data (BMI-for-age z-
score, Height-for-age z-score, and the Log10 of MUAC), which indicates validity of the 
data collection tool (Ludwig, Peterson, and Gortmaker 2001; Neumark-Sztainer et al. 
2000).  Interestingly, dairy correlates twice as strongly with SES in Singida than in 
Haydom.  This could be due to increased access to dairy among all youth in Haydom 
due to increased cattle ownership in that area, even among poorer households, whereas 
dairy access in Singida dependent on monetary resources.  Processed food strongly 
correlates with SES in Singida.  This is important from a political economic perspective, 
where processed foods may be identified with economic power in urban Tanzania 
among youth.  Processed foods are largely physically unavailable in the Haydom area, 
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making them a poor indicator of political economic variation among this sample.  
Nutrient-based foods and vegetables also more strongly correlate with BMI-for-age and 
Height-for-age than do other food groups.  Consumption of processed foods do not 
appear to have an impact on BMI or height, and based on Bonferroni Correction 
considerations, likely does not impact MUAC as well.  Interestingly, consumption of iron 
helping foods significantly correlates with SES and anthropometry.   All correlations are 
moderately strong; however, the relationship is negatively related to Haydom SES, and 
positively related to all other factors.  More investigation is necessary to understand the 
mechanisms of these relationships.  Finally, iron-rich foods positively correlate with 
anthropometric measures.  Although these correlations are not particularly strong, they 
indicate that dietary iron is important to adolescent growth and maturation, and that 
programming should consider ways to enhance consumption of these foods. 
Tables 8.23 and 8.24 provide a summary of consumption rates of foods and food 
groups by gender and field site.  As with Table 8.19, Bonferroni Correction should be 
considered in this data as well.  As such, resulting p-values between 0.05 and 0.001 
should be evaluated with caution, and in the context of the rest of the data in this study.  
Data are provided for the total sample, as well as reported for each field site and gender 
separately, and the differences in consumption between these groups. The most 
consumed food at both field sites is ugali.  Almost a third of adolescents eat ugali once 
per day and almost half (48.1%) eat it two or more times per day.  There are a handful of 
very frequently eaten foods (ugali, sugar, sunflower oil, greens, tomatoes, onions, milk, 
and uji).  Then there is a sharp drop-off in frequency of consumption of other types of 
food.  The most common single protein source is beans, which are eaten an average of 
two to three times per week. Other protein sources are reported to be eaten once per 
week or less. 
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Table 8.23: Summary of individual foods in FFQ by field site and gender1  
 Food item Total Haydom Singida T-test: 
field 
sites 
P-
value 
Boys Girls T-test: 
Gender 
P-value 
Food      
001 Ugali 5.21 5.32 4.99 <0.001 4.43 5.97 <0.001 
002 Makande 
(hominy) 
2.44 2.84 1.65 <0.001 2.74 2.14 <0.001 
003 Beans 3.05 2.89 3.39 0.238 3.03 3.08 0.098 
004 lentils 0.52 0.44 0.69 0.170 0.65 0.40 0.096 
005 Maize 2.47 2.86 1.71 <0.001 2.04 2.89 <0.001 
006 Cassava 1.16 0.97 1.54 0.011 1.53 0.81 0.028 
007 Pasta 1.24 1.17 1.38 0.743 1.28 1.20 0.724 
008 Rice 2.50 1.77 3.95 <0.001 2.28 2.73 0.009 
009 Pilau (spiced 
rice) 
1.22 1.19 1.29 0.373 1.40 1.05 0.020 
010 Chipsi (fries) 1.06 1.00 1.18 0.452 1.17 0.95 0.444 
011 Potatoes 1.54 1.36 1.87 0.149 1.38 1.69 0.002 
012 Sweet potatoes 1.64 1.46 1.98 0.321 1.69 1.59 0.161 
013 Plantains 0.99 0.79 1.39 0.001 1.03 0.96 0.911 
014 Uji (porridge) 3.91 4.69 2.38 <0.001 3.64 4.18 <0.001 
015 Bread 1.60 1.48 1.82 0.135 1.60 1.59 0.030 
016 Chapati (fried 
bread) 
2.02 1.86 2.33 0.063 1.69 2.34 <0.001 
017 Hefkeki (fried 
bread) 
1.27 1.45 0.91 <0.001 1.42 1.13 0.727 
018 Mandazi (fried 
bread) 
2.21 1.89 2.85 0.001 2.05 2.37 <0.001 
089 Vitumbua (fried 
rice puffs) 
2.27  2.27  2.35 2.19 0.570 
019 Cassava 
leaves 
0.93 0.56 1.65 0.008 0.92 0.94 0.154 
088 Mtoli (stew of 
potatoes, meat 
and plantains) 
0.86  0.86  0.63 1.09 0.036 
Vegetables        
021 Greens 4.07 3.66 4.88 <0.001 3.10 5.02 <0.001 
022 Majani ya 
kunde (local 
type of greens) 
1.58 1.84 1.05 <0.001 1.43 1.72 <0.001 
023 Chiniz (another 
type of greens) 
2.89 3.20 2.29 <0.001 2.15 3.61 <0.001 
024 Mlenda 
(another type 
of greens) 
2.20 2.07 2.45 0.880 2.19 2.21 0.063 
025 Cabbage 1.76 1.68 1.93 0.928 1.92 1.61 0.650 
026 Okra 1.55 1.36 1.93 0.512 1.62 1.48 0.249 
027 Eggplant 0.95 0.69 1.46 0.002 1.11 0.78 0.463 
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028 Carrots 1.54 1.09 2.41 <0.001 1.20 1.87 <0.001 
029 Pumpkins 1.42 1.64 0.99 <0.001 1.16 1.67 0.040 
030 Wild greens 1.22 1.68 0.32 <0.001 0.79 1.65 <0.001 
031 Cucumber 1.22 0.93 1.80 0.002 1.03 1.41 <0.001 
032 Tomatoes 4.16 3.73 5.03 0.001 2.90 5.39 <0.001 
033 Green Peppers 2.78 1.87 4.55 <0.001 2.44 3.10 <0.001 
034 Onions 3.95 3.25 5.33 <0.001 2.69 5.18 <0.001 
035 Garlic 1.44 1.20 1.91 0.028 1.15 1.72 0.002 
036 Other 
vegetables 
 
 
 
1.02 1.30 0.45 <0.001 0.42 1.60 <0.001 
Fruit        
038 Mango 3.19 2.77 4.03 <0.001 2.64 3.73 <0.001 
039 Bananas 2.31 2.18 2.57 0.509 2.14 2.48 <0.001 
040 Coconut 1.15 1.07 1.29 0.062 1.31 0.99 0.999 
041 Lemons 1.64 1.69 1.54 0.759 1.57 1.72 0.067 
042 Pineapple 1.52. 1.38 1.79 0.243 1.59 1.45 0.223 
043 Papaya 1.36 1.25 1.57 0.704 1.42 1.30 0.163 
044 Avocado 1.31 1.12 1.69 0.040 1.19 1.42 0.010 
045 Oranges 2.13 1.99 2.41 0.435 1.81 2.45 <0.001 
046 Bush fruits 1.43 1.89 0.51 <0.001 0.74 2.10 <0.001 
090 Grapes 1.27  1.27  0.72 1.81 0.002 
047 Other fruits 
 
 
0.71 1.00 0.14 <0.001 0.09 1.32 <0.001 
Meat        
049 Chicken 1.96 2.31 1.29 <0.001 1.81 2.12 0.005 
050 Beef 2.18. 1.81 2.91 <0.001 1.91 2.44 <0.001 
051 Pork 0.81 1.08 0.27 <0.001 1.13 0.50 0.003 
052 Goat  1.61 1.64 1.56 0.096 1.80 1.42 0.197 
053 Sheep 0.74 0.84 0.56 0.045 1.06 0.44 0.005 
054 Fish 2.75 2.70 2.85 <0.001 1.98 3.51 <0.001 
055 Dagaa (little 
fish) 
2.21 1.95 2.71 0.278 1.90 2.50 <0.001 
056 Supu (meat 
broth) 
1.53 1.49 1.60 0.203 0.80 2.23 <0.001 
057 Other meats 
 
 
0.52 0.78 0.01 <0.001 0.05 0.98 <0.001 
Other protein        
058 Eggs 2.19 2.44 1.68 <0.001 2.14 2.23 0.464 
059 Peanuts 2.37 1.94 3.24 <0.001 2.73 2.02 0.041 
060 Peanut butter 0.32 0.31 0.35 0.716 0.17 0.46 0.029 
Drinks        
061 Milk 3.77 4.20 2.93 <0.001 3.41 4.13 <0.001 
062 juice 1.73 1.77 1.66 0.568 1.77 1.69 0.182 
063 water 6.15 6.15 6.14 <0.001 5.45 6.83 <0.001 
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064 Soda 1.98 1.95 2.03 0.986 2.09 1.88 0.650 
065 Sugarcane 1.57 1.72 1.26 0.013 1.58 1.55 0.549 
066 Black tea 3.37 2.96 4.19 <0.001 2.91 3.82 <0.001 
067 Tea with milk 2.20 2.37 1.87 0.001 2.24 2.17 0.242 
068 Coffee 0.84 1.09 0.35 <0.001 1.08 0.60 0.500 
069 Pombe (liquor- 
local) 
0.03 0.02 0.07 0.245 0.02 0.04 0.301 
070 Pombe (liquor- 
manufactured) 
0.01 0.01 0.02 0.402 0.02 0.00 0.181 
071 Beer 0.02 0.01 0.03 0.251 0.02 0.01 0.616 
072 Energy drinks 0.30 0.19 0.51 0.138 0.06 0.54 <0.001 
Oils        
073 Sunflower oil 4.46 6.02 5.32 <0.001 3.43 5.46 <0.001 
074 Oil from 
animals 
0.98 1.33 0.28 <0.001 1.21 0.75 0.007 
075 Blue Bandi 
(manufactured 
oil) 
1.31 1.11 1.71 <0.001 1.14 1.49 <0.001 
Sweets        
076 Sugar 4.38 4.15 4.32 0.183 3.86 4.89 <0.001 
077 Candy 2.59 2.51 2.73 0.777 2.67 2.50 0.422 
078 Cookies 2.13 2.09 2.23 0.833 2.09 2.18 0.001 
079 Honey 1.10 1.08 1.13 0.170 1.14 1.05 0.037 
087 popsicle 1.84  1.84  1.67 2.01 0.204 
Manufactured foods        
080 Crisps 0.14 0.01 0.40 0.001 0.03 0.25 0.003 
081 Ice cream 0.53 0.00 1.57 <0.001 0.49 0.57 0.421 
082 Sausages 0.09 0.00 0.26 0.005 0.01 0.16 0.011 
1T-tests are used to compare consumption between field sites and genders. 
Included in Singida but not Haydom 
Significant at the 0.05 level 
Significant at the 0.01 level 
Scale: 0=never eaten; 1=once per month or less; 2=once per week or less; 3=2-3 times 
per week; 4=4-6 times per week; 5=once per day; 6=twice per day; 7=3 times per day; 
8=more than 3 times per day 
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Table 8.24: Summary of FFQ food groups by field site and gender1 
Food Group Total Haydom Singida T-test: 
field 
sites 
P-value 
Boys  Girls T-test: 
Gender 
P-value 
Carbohydrates 3.78 3.97 3.40 <0.001 2.96 4.58 <0.001 
Carbohydrates 
with oil 
0.99 0.82 1.34 <0.001 0.78 1.20 <0.001 
Starch/protein 
combinations 
0.47 0.55 0.31 <0.001 0.58 0.36 <0.001 
Pulses 0.99 0.86 1.24 0.701 0.97 1.01 <0.001 
Meat 2.08 2.22 1.79 <0.001 1.61 2.53 0.001 
Dairy 1.43 1.66 0.95 <0.001 1.15 1.70 <0.001 
Fats/Oils 1.58 1.38 1.96 <0.001 0.94 2.20 <0.001 
Fruits 2.57 2.46 2.77 <0.001 1.75 3.36 0.136 
Vegetables 5.26 4.52 6.73 <0.001 2.96 7.52 <0.001 
Sweets 1.89 1.85 1.98 <0.001 1.51 2.27 0.222 
Processed 
Foods 
0.81 0.64 1.15 <0.001 0.61 1.00 <0.001 
Foods high in 
Iron 
4.07 4.33 3.56 <0.001 3.12 5.00 <0.001 
Iron Helpers 7.46 7.07 8.25 <0.001 4.94 9.93 0.001 
Iron Inhibitors 5.42 5.38 5.50 <0.001 4.12 6.69 0.596 
Foods high in 
Vitamin A 
5.88 5.98 5.66 <0.001 4.38 7.34 0.244 
1T-tests are used to compare consumption between field sites and genders. 
Significant at the 0.05 level 
Significant at the 0.01 level 
Scale=Average Number of Servings per day 
 
The FFQ and Field Site 
The inclusion of specific foods in youths’ diets varies by field site.  Table 8.25 
provides an overview of the consumption of selected foods by field site.  Diets in Singida 
incorporate a wider variety of starches such as noodles and rice, whereas in the 
Haydom area, adolescents’ diets are more heavily based on ugali.  In Haydom, 58.5% of 
adolescents eat ugali at least twice a day, versus only 27.4% of adolescents in Singida.  
Many agricultural products such as eggs, chicken, animal-based fats and milk are also 
more common in Haydom.  Pork is also much more common in Haydom, but this may be 
influenced by religion, in addition to agrarian reasons. Almost two-thirds of youth in 
Singida are Muslim, and the consumption of pork is strictly forbidden in Islam.  Important 
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to dental health, sugarcane is much more common in Haydom than Singida.  Sugarcane 
consumption has been linked to higher rates of dental caries among children and 
adolescents in Tanzania (Frencken, Rugarabamu, and Mulder 1989).  Possibly due to 
the high cultural value placed on cattle in the Haydom area, beef is consumed at  higher 
rates  in Singida (Snyder 2005).  Goat, which does not have the same cultural 
significance, is eaten at a similar rate at both field sites.   
Table 8.25: Selected foods which vary by field site 
Food Haydom Singida 
 Percent 
never eat 
Percent eat 
once per day 
or more 
Percent never 
eat 
Percent eat 
once per day 
or more 
Ugali 0.0 77.8 0.7 86.7 
Eggs 9.4 16.5 32.7 6.7 
Chicken 5.1 7.7 30.7 2.0 
Milk 7.7 53.2 11.3 28.6 
Pork 48.1 3.3 86.0 1.3 
Sugarcane 14.1 5.7 35.3 4.0 
Beef 12.8 10.1 12.0 26.6 
Goat 17.2 5.1 24.7 2.0 
Wild fruits 39.7 14.2 75.3 2.0 
Wild greens 45.1 16.5 83.3 0.7 
Soda 11.8 7.4 10.0 8.0 
Rice 20.2 6.8 56.7 4.0 
Pasta 40.1 3.4 32.7 2.0 
Blue bandi 40.4 2.7 51.3 19.4 
Pumpkin 25.6 4.3 51.3 1.3 
Makande 1.0 19.2 16.0 0.0 
Uji 6.4 80.8 21.3 20.0 
 
Processed and/or purchased foods such as rice, pasta, crisps, blue bandi 
(margarine) and candy are consumed more frequently in Singida.  However soda 
consumption is similar at both field sites, with adolescents reporting drinking it an 
average of two to three times per week.  Additionally, fruits and most vegetables are 
more common in Singida than Haydom. The main exception is wild fruits and vegetables 
(mostly berries and greens), which constitute a much larger part of the Haydom diet than 
the Singida diet.  Greens are consumed at high rates as both field sites; however the 
specific types vary based on local availability (see Table 8.26). 
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Table 8.26: Greens consumption by field site 
Food Haydom Singida 
 Percent never 
eat 
Percent eat 
once per day 
or more 
Percent never 
eat 
Percent eat 
once per day 
or more 
Greens 4.7 37.7 0.0 76.6 
Majani kunde 20.6 7.0 44.7 1.3 
Chiniz 6.8 33.0 12.7 8.7 
Mlenda 17.2 9.5 10.0 12.0 
Cabbage 27.5 9.1 20.8 8.0 
Wild greens 44.9 16.5 83.3 0.7 
 
 
Some culturally important traditional foods vary frequency of consumption by field 
site.  Youth in Haydom consume more pumpkin, makande and uji.  Uji is discussed in 
qualitative interviews as a food specifically appropriate for infants at both field sites, and 
not nutritious for adolescents.  However, the FFQ and 24-hour food recall show that 
adolescents in Haydom continue to eat uji well past infancy and early childhood. This 
pattern is not seen in Singida.  Mtori (plantain and meat mix) is only eaten in Singida; no 
adolescent in Haydom reported eating it.  This difference is understandable, as this food 
is culturally identified with Chagga people, one of the largest ethnic groups in Tanzania 
(Savage 2002).  Although this group is not particularly common in Singida, it was not 
represented in the Haydom sample at all. 
Analysis of food groups highlights some important differences at each field site.  
Dairy is consumed at higher rates in Haydom, as are meats, and carbohydrates.  All 
other food groups are consumed at higher rates in Singida, including processed foods, 
fats and oils, and fruits and vegetables.  All differences between field sites are 
statistically significant (see Table 8.23). 
The FFQ and Gender 
Table 8.27 summarizes differences in consumption of selected foods between 
genders.  Girls report higher consumption rates of many foods, most notably ugali.  Two-
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thirds of female adolescents report eating ugali two or more times per day, versus only 
28.1% of boys.  Boys eat more foods which are typically produced outside the home, 
such as chipsi (French fries), hefkeki and mandazi (both fried bread products), candy, 
and to a lesser degree, soda and peanuts.  One interesting trend is that girls report 
much higher rates of consumption of foods which are typically ingredients in dishes 
rather than eaten alone, such as tomatoes, onions, and oil.  Qualitative interviews show 
that girls are much more involved in cooking activities than boys, so this could illustrate a 
greater awareness of their diets among girls rather than actual differences in 
consumption. 
Table 8.27: Selected foods which vary by gender 
Food Boys Girls 
 Percent never 
eat 
Percent eat 
once per day 
or more 
Percent never 
eat 
Percent eat 
once per day 
or more 
Ugali 0.0 66.9 0.4 94.3 
Chipsi 32.6 1.0 56.6 3.9 
Hefkeki 33.0 3.7 52.7 8.8 
Mandazi 17.6 8.6 24.8 25.2 
Candy 5.9 17.8 15.9 18.5 
Tomatoes 13.6 36.7 2.7 84.0 
Onion 23.5 38.0 2.7 80.9 
Oil 0.0 38.0 2.7 85.4 
 
When comparing food groups between genders, girls eat more of most foods, 
including carbohydrates, meats, dairy, fats and oils, fruits, vegetables and sweets.  Boys 
eat more starch/protein combinations.  Pulses, processed foods, and carbohydrates with 
oil are consumed at statistically the same rate by both boys and girls.   
There are several foods that exhibit major differences in consumption by gender 
AND field site.  Overall, gender appears to be more influential than field site in 
determining food consumption.  However, there is variation from this trend.  
Carbohydrates with oil have much higher consumption rates in Singida than Haydom 
over all.  Singida girls incorporate oil into their diets at a higher rate than other groups 
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(ANOVA p<0.001, Post Hoc (Scheffe and LSD show significant differences with Haydom 
and Singida boys, but not Haydom girls).  Singida girls also have very high vegetable 
consumption rates, reporting eight and a half servings per day.  (This extremely high rate 
is likely a product of the data collection tool, but still indicative of high consumption 
rates).  In contrast, boys in Haydom report eating only 2.4 servings per day.   
Starch/protein combinations (most commonly makande) are consumed the most by 
Haydom boys.  Singida girls have the lowest consumption rate of this food group.  
Singida boys consume the most pulses, and Haydom boys consume the least.  Singida 
boys eat much less dairy than any other group.  While field site is the most important 
factor in determining dairy consumption, Singida girls consume twice as much dairy as 
their male peers.   
The FFQ and Other Factors  
Among the overall sample, school enrollment does not impact food consumption 
frequency very much, nor does residence in a student ghetto.  In general, food intake 
appears to be similar among Haydom and Singida adolescents who are and are not 
enrolled in school.  Some significant differences do exist however.  In the Haydom area, 
adolescents who are not in school consume more wild greens.  In Singida, the picture is 
more complex; cabbage and milk are more commonly consumed by students, whereas 
cucumber, bananas and beef are more common in the diets of adolescents not enrolled 
in school.  The picture becomes even more complex when comparing genders.  Girls 
who are not in school have higher intakes of all significantly different foods than their 
enrolled peers, whereas boys who are in school tend to have more diet diversity than 
those who are not.   
Nutritionally Important Foods   
Food groups were created based on specific biomedically-based nutritional 
qualities: foods high in Vitamin A, foods high in iron, foods which aid in iron absorption, 
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and foods that hinder iron absorption.  Females have higher intakes of all nutrient-based 
groups.  Haydom adolescents exhibited higher intakes of iron-rich foods, however 
adolescents in Singida have higher intakes of foods that aid in iron absorption.  These 
are important factors to consider, as bioavailability of iron in the Tanzanian diet is low, 
although iron rich foods are common (Tatala, Svanberg, and Mduma 1998).  Other 
nutrient-based food groups do not vary by field site.  Intake of nutrient-based food 
groups did not vary by school enrollment, last illness episode, or ghetto residence.   
Correlation analysis of intake of nutritionally important foods and various socio-
economic and biological data produced several important patterns.  Overall, Vitamin A 
intake positively correlates with household agricultural and technological possessions 
(see Table 8.28).  It also positively correlates with body fat as measured by MUAC and 
BMI.  It negatively correlates with overall food insecurity.   
Table 8.28: Correlations of intake of foods high in Vitamin A and biological and socio-
economic variables 
Variable Pearson 
Correlation 
Value* 
P-value Spearman 
Correlation 
Value* 
P-value  
Age   -0.118 0.012 
Chickens   -0.132 0.006 
Cell Phones 0.153 0.001   
Cows 0.101 0.035   
TVs   <0.001 0.162 
Bed nets <0.001 0.172   
FI total   0.005 -0.133 
Height   0.022 -0.108 
MUAC Average   <0.001 0.185 
Height-for-age 
z-score 
<0.001 0.250   
BMI   0.002 0.146 
BMI-for-age z-
score 
<0.001 0.233   
SES factor 
score 
0.034 0.099   
*Non-parametric tests were used for variables not normally distributed. 
 
Intake of iron-rich foods positively correlates with BMI, height-for-age z-score and 
BMI-for-age z-score (see Table 8.29).  It does not significantly vary with any socio-
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economic variables tested.  Intake of iron-helping foods negatively correlates with 
agricultural assets and positively correlates with technological assets (see Table 8.30).   
Table 8.29: Correlations of intake of foods high in iron and biological variables 
Variable Pearson 
Correlation 
Value* 
P-value Spearman 
Correlation 
Value* 
P-value  
MUAC Average   0.108 0.023 
Height-for-age 
z-score 
0.197 <0.001   
BMI   0.127 0.007 
BMI-for-age z-
score 
0.200 <0.001   
*Non-parametric tests were used for variables not normally distributed. 
 
Table 8.30: Correlations of intake of foods which help iron absorption and biological and 
socio-economic variables 
Variable Pearson 
Correlation 
Value* 
P-value Spearman 
Correlation 
Value* 
P-value  
Age   -0.106 0.001 
Chickens   -0.268 <0.001 
Cell phones   0.214 <0.001 
Goats   -0.278 <0.001 
Cows   -0.214 <0.001 
TVs   0.220 <0.001 
Bed nets   0.220 <0.001 
FI total   -0.108 0.023 
Height   -0.181 <0.001 
MUAC Average   0.230 <0.001 
Height-for-age 
z-score 
0.271 <0.001   
BMI   0.160 <0.001 
SES factor 
score 
0.156 0.001   
*Non-parametric tests were used for variables not normally distributed. 
 
Foods that hinder iron absorption also positively correlate with biological 
variables, which could indicate a relationship with overall food consumption and 
anthropometric status, rather than a relationship between decreased iron absorption and 
anthropometry (see Table 8.31).  Important relationships exist among intake of 
nutritionally important food groups and self-assessment of health.  Those who report 
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good health in general, and better health than their peers consume more of each food 
group (p<0.001). 
 
Table 8.31: Correlations of intake of foods which hinder iron absorption and biological 
and socio-economic variables 
Variable Pearson 
Correlation 
Value* 
P-value Spearman 
Correlation 
Value* 
P-value  
Age   -0.101 0.033 
Chickens   -0.268 <0.001 
Cell phones   0.214 <0.001 
Goats   -0.139 0.003 
Cows   -0.107 0.025 
TVs   0.235 <0.001 
Bed nets   0.235 <0.001 
FI total   -0.153 0.001 
MUAC Average   0.253 <0.001 
Height-for-age 
z-score 
0.271 <0.001   
BMI   0.157 0.001 
BMI-for-age z-
score 
0.230 <0.001   
SES factor 
score 
  0.192 <0.001 
*Non-parametric tests were used for variables not normally distributed. 
 
The FFQ and Food Security  
Anxiety regarding food security is related to consumption of nutrient-based 
groups; those who do not have anxiety have higher intakes of all groups.  Food 
insecurity expressed by insufficient quality and insufficient quantity varies by nutrition 
group, but no logical trends are readily apparent for most relationships.  Vitamin A intake 
exhibits a negative trend with increased insufficient quality.   Unsurprisingly, food 
quantity factors are negatively associated with increased intake of several groups, 
including carbohydrates, dairy, sweets, and processed foods, based on ANOVA and 
Scheffe post hoc tests. 
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Discriminant Function Analysis  
DFA is used to differentiate pre-determined groups based on a set of variables.  
Among Tanzanian youth, DFA is able to easily differentiate location and gender of 
adolescents based on consumption rates of both individual foods and food groups.  
Figure 8.3 illustrates functions one and two of DFA of individual foods.  Function one 
clearly differentiates between Haydom and Singida, and function two differentiates 
between boys and girls.  Analysis of each function shows that Singida adolescents 
consume more plantains, rice, a wider variety of vegetables, beef, black tea and 
sunflower oil.  In Haydom, makande, maize, uji, local greens, tomatoes, bush fruits, 
eggs, milk, and oil from animals are consumed at higher rates.  These differences are 
logical; Haydom adolescents eat more agricultural products; Singida adolescents eat 
more foods which must be purchased in a market.  Function two, which differentiates 
adolescents by gender, shows that boys eat more rice, sweet potatoes, plantains, 
mandazi, peanuts, pork, sugar and candy.  Girls eat more ugali, maize, uji, greens, 
carrots, onions, papaya, bush fruit, dagaa, broth, oil and cookies.  These patterns 
generally support the trend that girls consume more foods in the home and more food 
over all, and that boys consume more foods which must be purchased outside the home.   
264 
 
 
Figure 8.3: DFA of gender and field site using individual foods 
  
DFA also demonstrates some interesting differences between other demographic 
groups in this data.  Adolescents who are in school eat more expensive foods, such as 
peanut butter, beer, manufactured oil, candy, rice, potatoes, and fruits like pineapple and 
coconuts.  Adolescents who are not in school, however, seem to eat more chicken and 
beef, ugali, and a wider variety of vegetables.  Those who worry about household food 
security eat less of many foods rated as healthy in pile sort exercises, such as supu 
(broth), eggs, and goat.  They also eat less of some expensive foods such as rice, 
bread, manufactured oil and soda. They eat more low status foods such as wild fruits 
and vegetables and mlenda.  DFA was not able to differentiate food consumption based 
on food security factors of quality or quantity.   
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Principal Components Analysis 
To further assess the variation in food consumption of adolescents, PCA was 
conducted.  This type of analysis attempts to discover groups within a sample based on 
a set of variables. PCA analysis of individual foods and food groups produced similar 
results, but due to parsimony, the analysis of food groups is more satisfactory.  PCA 
based on food groups produced two components with eigenvalues greater than one.  
The first component explained 38.1% of the variation in the data, and the second 
component explained an additional 11.3%.  The first was an emphasis on sweets, 
vegetables, fruits and fats and oils, and a de-emphasis on starch/protein combinations.  
This indicates a differentiation between genders, as starch/protein combinations such as 
makande are much more commonly consumed by boys, and sugary foods such as 
sweets and fruits, and fats and oils are consumed at a higher rate by girls.  The second 
component is a contrast of vegetables and fats and oils against dairy and starch/protein 
combinations.  This component appears to differentiate by field site, as Haydom 
adolescents consume more dairy than adolescents in Singida, and Singida adolescents 
consume more fats, oils and vegetables. PCA analysis indicates that location and 
gender are integral factors in adolescent food consumption. 
 
Regression Analysis 
Multiple and logistic regression analyses were conducted to assess what factors 
impact anthropometric status and what factors differentiate adolescents by basic 
demographic factors.   
Multiple Regression  
Multiple regression models were created to assess the factors which impact 
anthropometric status.  Two outcome variables, height-for-age z-score and middle upper 
arm circumference, were selected for multiple regression models because they 
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correlated well with possible Xs and are normality distributed. Mean square error, 
Mallow’s Cp, and measures of collinearity were well within accepted ranges for both 
models.  Models were chosen based on predictive value, parsimony and analysis of 
residuals.   
Height-for-Age Z-Score  
Eleven demographic and socio-economic factors are able to explain over a 
quarter of the variation seen in the height-for-age z-score in the total sample (adjusted 
R-square=0.215). Table 8.32 provides the regression coefficient, significance and 95% 
confidence interval for the variables included in this model.  Factors associated with 
increased height-for-age z-score include years of school and current school enrollment, 
number of goats owned by the household (an indicator of socio-economic status and 
engagement in agrarian activities), gender, age, whether their household has electricity 
(a measure of SES and access to technology), number of adult women in the household, 
and the consumption of carbohydrate, dairy, and fats/oils.  Knowledge of condoms was 
actually associated with lower height-for-age z-score. 
Table 8.32: Multiple regression coefficients for Height-for-Age model1  
Variable Coefficient Sig. 95% C. I. 
Lower Upper 
Gender 0.673 <0.001 0.432 0.914 
Age 0.091 0.001 0.040 0.142 
In School Now (y/n) 0.266 0.031 0.020 0.432 
Years of school completed 0.038 0.077 -0.004 0.081 
House has electricity (y/n) 0.155 0.142 -0.052 0.362 
Number of adult women in household 0.042 0.350 -0.046 0.130 
Number of goats owned by household 0.009 0.126 -0.003 0.020 
Has heard of condoms -0.180 0.073 -0.377 0.017 
Consumption of dairy 0.057 0.149 -0.020 0.135 
Consumption of fats and oils 0.057 0.306 -0.053 0.168 
Consumption of carbohydrates 0.054 0.075 -0.006 0.114 
Constant -3.979 <0.001   
1Adjusted R-Square=0.215 
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Middle Upper Arm Circumference (MUAC) 
Separate models were created for each gender.  To conform to the assumption 
of normality, MUAC was transformed to the Log10 of MUAC for girls.  While this creates 
a more cumbersome regression equation, it is more powerful and has a higher predictive 
value.  For girls, the final model produced an adjusted R-square of 0.260, and was 
selected based on predictive value and parsimony.  The tolerance and collinearity 
diagnostics were well within accepted ranges. The regression coefficient, significance, 
and 95% confidence interval for each variable in the model is provided in Table 8.33.  
Predictors of higher Log10 of MUAC are age, owning a radio in the household, number 
of years of school completed, soda consumption, vegetable consumption, and rice 
consumption.  Ugali consumption negatively impacts the Log10 of MUAC among girls. 
Food security measures do not appear to impact MUAC among girls according to 
regression analysis. 
Table 8.33: Multiple regression coefficients for Log10 of MUAC model for girls1 
Variable Coefficient Sig. 95% C. I. 
Lower Upper 
Age 0.010 <0.001 0.008 0.013 
Ugali consumption -0.09 0.013 -0.016 -0.002 
Any Radios 0.011 0.116 -0.003 0.024 
Years of school completed 0.018 0.079 -0.002 0.039 
Soda consumption 0.002 0.138 -0.001 0.004 
Vegetable consumption 0.002 0.128 -0.001 0.005 
Rice consumption 0.008 0.228 -0.005 0.020 
Constant 1.172 <0.001   
 
1Adjusted R-Square=0.260 
The final model for boys achieved an adjusted R-square of 0.386, and has a 
much higher predictive value that the model for MUAC for girls.  It is also more 
parsimonious. One variable, Food Insecurity Scale was transformed to improve linearity 
with MUAC.  The tolerance and collinearity diagnostics were well within accepted 
ranges. The regression coefficient, significance, and 95% confidence interval for each 
variable in the model is provided in Table 8.34.  All variables in the model predicted 
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increased MUAC among boys.  This model illustrates the importance of social and 
political economic factors in biological nutritional outcomes among boys in Central 
Tanzania.  Interestingly, food security appears to impact MUAC among boys, but this 
was not important in the model created for girls.   
 
Table 8.34: Multiple regression coefficients for Log10 of MUAC model for boys1 
Variable Coefficient Sig. 95% C. I. 
Lower Upper 
Years of School Completed 0.347 0.004 0.115 0.580 
Age 0.618 <0.001 0.348 0.888 
Vegetable Consumption 0.391 0.001 0.172 0.610 
Food Insecurity Scale (natural log) 0.680 0.065 -0.044 1.404 
Age want to marry 0.092 0.124 -0.026 0.209 
Any adult men in the household 1.137 0.373 -1.380 3.654 
Constant 3.059 0.328   
1Adjusted R-Square=0.386 
Logistic Regression 
First, logistic regression models were created to assess the variation in data 
according to basic demographic factors of location and gender.  Then, other models 
were created to understand the factors which predict school enrollment and anxiety 
about food security.    
Gender  
The final model which constructed gender as the dependent variable achieved 
85.3% accuracy.  As Table 8.35 outlines, boys are more likely to know of any type of 
modern contraception, and more likely to want to marry at a later age.  Peanut 
consumption also indicates being a boy.  Higher consumption of sweets, ugali, and iron-
rich foods are predictive of being female, as was anxiety about food security.  Girls also 
have a higher height-for-age z-score and higher middle upper arm circumference.   
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Table 8.35: Logistic regression coefficients for gender model1  
Variable Exponent Significance 95% C.I. 
Lower Upper 
Age want to marry  0.909 0.032 0.832 0.992 
Consumption of ugali 5.116 <0.001 2.910 8.996 
Consumption of sweets 1.973 0.001 1.335 2.917 
Consumption of iron-rich foods 1.650 <0.001 1.245 2.186 
Consumption of peanuts 0.217 <0.001 0.100 0.473 
Has not heard of any modern 
contraceptives (1=not heard; 
0=knows at least one) 
1.526 0.352 0.626 3.716 
Do you worry that you will not have 
enough food? 
1.307 0.470 0.632 2.706 
Height-for-age z-score 2.007 0.002 1.294 3.112 
MUACLog10 357.175 0.108 0.278 458773.118 
Constant <0.001 0.081   
11=girls; 0=boys 
 
Field Site  
Logistic regression models based on frequency of consumption of types of foods 
were easily able to differentiate between Haydom and Singida adolescents, and 
achieved 100% accuracy.  The most important foods are uji, wild greens, vegetables, 
milk, eggs, ugali, and sweets, which are consumed at higher frequencies in Haydom, 
and processed foods, which are consumed at higher frequencies in Singida (see Table 
8.36).   
Another model was created to predict field site using anthropometry and socio-
demographic factors.  This model was not 100% accurate as the model which 
incorporated food consumption data.  Interesting differences are seen, however.  This 
model creates a picture of diverse and multifactorial issues associated food security and 
nutritional status at each field site.  Adolescents in Singida have higher MUAC 
measures; however adolescents in Haydom have higher weights.  This is true even after 
controlling for age.  As shown in bivariate tests, consumption of foods which help iron 
absorption is higher in Singida, however, adolescents in Haydom are associated with a 
higher rate of consumption of iron-rich foods.  Adolescents in Singida are also more 
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likely to think they have better nutrition, even though they report eating foods which are 
not highly preferred more frequently. Conversely, adolescents in Haydom are more likely 
to think they always have enough food, but also are more likely to gather wild foods or 
harvest immature ones.  Plow and goat ownership is predictive of being from Haydom, 
as is larger household size.  Television ownership is associated with being from Singida.  
Important to other aspects of adolescent health, reporting a higher age that people begin 
to engage in sex, and having knowledge of modern contraceptive methods such as the 
pill are predictive of being from Singida, illustrating the need for early family planning 
education in Haydom especially.     
Table 8.36: Logistic regression coefficients for field site model1  
Variable Exponent Significance 95% C.I. 
Lower Upper 
Consumption of iron rich foods 1.878 <0.001 1.381 2.555 
Consumption of iron helping foods 0.881 0.042 0.779 0.995 
Do you always feel like you have enough 
food? 
11.480 <0.001 3.946 35.532 
Do you sometimes eat foods you don’t 
prefer because you couldn’t buy the ones 
you like? 
0.296 0.007 0.123 0.714 
Do you sometimes gather wild food or 
harvest immature food? 
2.316 0.085 0.890 6.024 
Do you think you have good nutrition? 0.233 0.006 0.082 0.663 
Have you heard of the pill? 0.402 0.042 0.167 0.968 
What age do people start to have sex? 0.784 0.005 0.663 0.928 
Number of people in household 1.534 <0.001 1.235 1.905 
Any plows in the household 9.087 0.001 2.621 31.500 
Any goats in the household 12.112 <0.001 4.570 32.102 
Any TVs in the household 0.174 <0.001 0.070 0.436 
Weight 1.131 0.001 1.050 1.217 
MUACLog10 <0.001 <0.001 <0.001 <0.001 
Constant 4.097E12 <0.001   
11=Haydom; 0=Singida 
 
School Enrollment  
This regression model reinforces other data from this study that adolescents who 
are in school may exhibit worse health and nutrition than those who are not students. 
Table 8.37 describes this model.  Non-students eat more dairy, meats, carbohydrates, 
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soda, and wild greens.  The only food that students consume at a higher rate is sweets.  
Adolescents who are in school report eating less than they should and feeling hungry 
when they go to sleep more frequently.  However, in childhood, current students 
probably had better nutrition, as evidenced by higher height-for age z-scores, a measure 
of stunting and past nutritional status.  Additionally, those in school have more 
technology in their homes, whereas those who are not in school have more agricultural 
assets, as evidenced by the variables of cart, television and phone ownership.  
Important to reproductive health, school enrollment was also associated with wanting to 
delay marriage.  Additionally, SES (lowest 20% vs. top 80%) negatively impacts school 
enrollment; the poorest are least likely to go to school.  Also, the presence of at least 
one adult woman in the household increases the likelihood of school enrollment.  Age 
was included in the model to control for it. 
Table 8.37: Logistic regression coefficients for school enrollment model1  
Variable Exponent Significance 95% C.I. 
Lower Upper 
SES (bottom 20% vs. top 80%) 0.313 0.001 0.158 .617 
Age want to marry 1.106 0.009 1.026 1.193 
Any cell phones in household 1.654 0.107 0.896 3.6051 
Any carts in household 0.590 0.053 0.345 1.008 
Any TVs in household 2.291 0.017 1.163 4.513 
Do you sometimes feel hungry when you 
go to sleep? 
1.649 0.073 0.955 2.849 
Do you some days eat less than you 
should? 
1.655 0.074 0.953 2.875 
Consumption of wild greens 0.569 0.019 0.355 0.911 
Consumption of soda 0.358 0.024 0.147 0.872 
Consumption of carbohydrates 0.875 0.114 0.742 1.032 
Consumption of dairy 0.903 0.347 0.731 1.116 
Consumption of Sweets 1.272 0.070 0.981 1.649 
Any adult women living in the household 4.410 0.195 0.468 41.572 
Height-for-age z-score 1.326 0.019 1.048 1.679 
Age 0.724 <0.001 0.633 0.827 
Constant 13.355 0.185   
11=in school; 0=not in school 
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Anxiety About Food Security   
In this study, 55% of adolescents report worrying that their household will not 
have enough food at least a few times per month.  According to the logistic regression 
model, factors that indicate more worry include a larger household, feeling hungry when 
going to sleep, eating less preferred foods because the household couldn’t afford 
preferred ones, and eating unhealthy foods because the household couldn’t afford 
healthy ones.  Associated with less worry are increased consumption of rice, uji, and 
meat, always feeling like the household has enough food, height, MUAC (Log10 of 
MUAC), and number of years in school (see Table 8.38).   
Table 8.38: Logistic regression coefficients for model describing anxiety about food 
security1  
Variable Exponent Significance 95% C.I. 
Lower Upper 
Number of people in household 1.108 0.068 0.992 1.237 
Consumption of rice 0.385 0.009 0.189 0.787 
Consumption of meat 0.854 0.210 0.667 1.093 
Consumption of uji 0.415 <0.001 0.269 0.639 
Do you always feel like you have enough 
food? 
0.305 0.001 0.151 0.618 
Do you sometimes feel hungry when you 
go to sleep? 
3.603 <0.001 1.928 6.734 
Do you sometimes eat foods you don’t 
prefer because you couldn’t buy the ones 
you like? 
2.906 0.001 1.559 5.417 
Do you sometimes eat foods that are 
unhealthy because you couldn’t buy 
healthy ones? 
2.720 0.001 1.474 5.019 
Number of years of school completed 0.910 0.139 0.803 1.031 
Height 0.978 0.247 0.941 1.016 
MUACLog10 0.032 0.266 <0.001 13.778 
Constant 6026.758 0.022   
11=worry at least a few times per month; 0=don’t worry about household having enough 
food 
 
Conclusion 
Overall, the quantitative data supports qualitative findings and produces a picture 
where food consumption patterns, nutritional status, household assets and access to 
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resources, and daily activities vary between field sites and genders.  Adolescents in both 
places are poor and face significant challenges in accessing education and future 
employment.  While living in urban areas offers the availability of a wider variety of 
foods, and better education and employment opportunities, there is also a higher 
likelihood of absence of one or more parents, an increased need for monetary assets, 
and food insecurity.  Adolescents in rural areas have greater access to agricultural 
assets, and exhibit better food security than their urban peers.  Girls exhibit better 
anthropometric status, higher overall food consumption rates, greater access to 
household resources, and better knowledge of their food consumption.  Boys have more 
freedom and fewer household responsibilities.  Boys are also more likely to report 
knowledge of modern methods of family planning.  School enrollment also greatly affects 
adolescents, not only in future opportunities, but also their current nutrition, and their 
living arrangements.  These data show that there is a great need for programming to 
address diet, health education, and access to health resources including family planning.  
Public health initiatives targeting adolescents must be locally specific and address a 
wide range of interrelated needs, rather than based on a vertical programming model 
which narrowly constructs an adolescent issue.   
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CHAPTER 9: 
DISCUSSION 
 
Together, data collected in this study create a diverse picture of adolescence 
where poverty, location of residence, gender, and limited educational and livelihood 
opportunities impact adolescents’ relationships with food.  Parents, community members 
and adolescents themselves see adolescence as a challenging period of life. 
Adolescents are also essential to households and communities, and are viewed as 
future assets and leaders at all levels. Anthropometric and food consumption data 
triangulated with qualitative and quantitative data show that  undernutrition and lack of 
dietary diversity is prevalent among adolescents, and that boys are especially 
vulnerable, exhibiting poorer nutritional status than girls.  At all levels, Tanzanians face 
tremendous competing needs, and lack the funds and the cultural and political impetus 
necessary to focus resources toward adolescent food, nutrition, and health 
programming.   
This study aimed to understand similarities and differences among food 
consumption patterns of youth, and how this is related to other life domains.  I also 
assessed how the larger community perceives youth, their food consumption and health 
and their interpersonal relationships.  I then linked sociocultural processes of food 
consumption to nutritional status through anthropometry.  Data were then analyzed 
through a biocultural framework centered on political economy with influences from 
political ecology and adaptive and evolutionary perspectives to define strategies to 
enhance youth food consumption at the local level.  Through the data collected through 
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a mixed methods approach, and analysis through the theoretical framework, it is 
apparent that: 
• Food insecurity is multifactorial and interrelated with poverty, gender and 
location.   
• The biocultural theoretical framework based on political economy and an 
adaptive perspective is useful in understanding the reinforcing processes of 
environment, economics, place of residence, and other social, political, and 
cultural factors which influence youths’ access to food and their nutritional 
and health outcomes.   
• Youth are an essential and productive part of the community.   
• Multidimensional programming is necessary to effectively improve youth 
nutrition.  Youths’ relationships with food are imbedded within access to 
education, economic opportunities, household relationships and community 
structures.   
Policy and stakeholders must identify youth as an essential part of the current 
and future success of Tanzania.  Programming must address youths’ needs in a way 
which both supports an emic understanding of the adolescent condition in Tanzania, and 
the needs of households and communities. Understanding cultural, historical, political 
and economic dimensions of youth food consumption and nutrition, and the impact of 
environment, and the resulting behavioral and biological outcomes will help us to better 
address food insecurity among central Tanzania’s youth.   
Several important themes developed which cross-cut the outlined aims of this 
study.  These themes highlight the challenges to youth, parents, educators and health 
workers in addressing adolescent health and nutrition, and opportunities for 
improvement strategies.  The four identified themes are:   
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1. Adolescents are unable to articulate a consistent relationship between diet 
and health.   
2. Many parents and adolescents conceptualize a link between food security 
and morality, where food insecurity leads to improper behavior and 
immorality.   
3. Non-nutrition resources such as family planning are important to adolescent 
health, and although there is a general knowledge of some modern 
contraceptive methods, these resources are not consistently utilized and 
confusion exists about where to access them.   
4. Student ghettos, where many rural secondary (and some primary) school 
students live while school is in session, greatly impact food security, nutrition, 
and health.  This theme requires more investigation.   
This chapter will discuss each aim of the study.  I will then examine the 
overarching themes which cross-cut specific aims, but address the major research 
question of this study.  Finally, the limitations of the study will be presented.   
 
Analysis of Study Aims 
The research question addressed in this study is: how is adolescent food 
consumption and nutrition constructed by adolescents, parents of adolescents, 
and other community members in urban and rural areas of Tanzania? To answer 
the research question through a biocultural theoretical framework based on an adaptive 
perspective and political economy of health, the four aims are: 
1. Identify trends in perceptions of food and nutrition and how food consumption 
relates to other domains such as health, school and work that exist between 
genders and urban and rural areas of Tanzania. 
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2. Assess how the larger community views adolescent food consumption and 
the structural limitations households face maintaining adequate nutrition of all 
members. 
3. Describe the nutritional status of adolescents living in the study sites and 
surrounding areas. 
4. Define strategies to effectively and efficiently enhance adolescent food 
consumption. 
Adolescent food consumption and nutrition is influenced by gender, population 
density, school enrollment, household structure and poverty.  Parents, community 
leaders, educators and health workers play key roles in youth health and nutrition.  
Collaborative efforts which engage youth and other stakeholders are essential to 
improving youth diets and nutritional outcomes. 
The first aim of this study is to identify trends in perceptions of food and 
nutrition and how food consumption relates to other domains such as health, 
school and work that exist between genders and urban and rural areas of 
Tanzania.  It has been repeatedly shown that urban and rural areas in Tanzania exhibit 
very different trends and experiences relating to food and nutrition (Wodon and Zaman 
2010; Fotso 2007; Drechsel, Graefe, and Fink 2007). This study reiterated that finding 
and provides a unique aspect by focusing on adolescents.  The overall analysis of this 
data is based on a framework of political economy informed by political ecology of health 
and an adaptive and evolutionary perspective.  Political ecology of health is particularly 
useful to this aim and our understanding the interrelated nature of political, economic, 
social and environmental factors which determine youth food consumption at each site.  
Seasonality of access to foods and other resources impact youths’ consumption of food 
in both urban and rural areas, although through different pathways.  Political ecology’s 
construction of the environment as the interrelated and dynamic relationships between 
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physical and cultural components of the lived experience is useful in understanding the 
seasonal differences in urban and rural food security and consumption (McElroy and 
Townsend 2009; Robbins 2004).  Because food consumption and diet diversity are 
limited by physical availability in the rural Haydom area, seasonality and environmental 
factors affecting agricultural yields have a greater impact on adolescents here than on 
those living in urban areas.  Monetary access largely determines food consumption in 
Singida; seasonal variation of food costs and the presence or absence of parents are 
more important factors in the urban area of this study.  Diets are much more 
monotonous in the Haydom area, based primarily on ugali and incorporate agricultural 
products such as eggs, milk and animal fats, as well as wild fruits and vegetables.  Uji is 
a culturally important food in Haydom; it is not commonly consumed in Singida.  
However, as uji generally includes the same ingredients as ugali, it does not add any 
new micronutrients to the rural diet, and may function to further inhibit iron absorption 
among rural adolescents. (Some uji contains millet, but even that is not significantly 
different than ugali in micronutrient content (Lukmanji et al. 2008)).  Mtori, a culturally 
important food for Chagga people, is consumed by some in Singida, but not at all in the 
Haydom area (Savage 2002).  These culturally and locally based variations in food 
consumption are important from an applied perspective, as public health campaigns 
should understand and promote locally important, healthy foods at the community level, 
and build on existing food consumption patterns.  A limitation of this data is that there 
are some inconsistencies in the consumption of specific foods and food groups among 
qualitative interviews, 24-hour food recall, and FFQ.  For example, consumption rates of 
protein and fruit diversity vary among data collection methods.  However, overall, 
consistent trends can be seen.   
Singida adolescents are much more likely to report food insecurity than 
adolescents from the Haydom area, based on qualitative and quantitative data.  
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Additionally, parents in Singida do not report their adolescent as having good nutrition, 
whereas approximately 50% of parents in Haydom say their youth do.  The global food 
crisis of recent years has highlighted the fragility of urban food security and the impact 
on political and economic processes in many areas of Africa (Ruel et al. 2010; Brinkman 
et al. 2009; Huag et al. 2009).  An examination of three countries in West Africa found 
that structural adjustment policies which aimed to increase urban populations’ access to 
cheap rice through free market strategies ultimately led to significant price increases 
during the food crisis.  These price increases are unsustainable for many households.  
Additionally, focus on imports and cash crops like rice reduced the economic and social 
value of locally produced and more sustainable food resources (Moseley, Carney, and 
Becker 2010).  Urban food vulnerability is linked to greater reliance on cash income, 
limited urban agricultural areas, greater inequalities in access to services, and greater 
reliance on internationally traded food items, which are more vulnerable to price spikes 
(Ruel et al. 2010).  All of these patterns are seen in Singida, and likely contribute to the 
food insecurity adolescents report.  A study in Uganda found that while rural poor are 
also affected by global food and financial crises, they are more able to adjust household 
production to accommodate for decreased ability to pay for market foods (Benson, 
Mugarura, and Wanda 2008).  Additionally, if rural households are net sellers of food, 
they may even benefit from increased food prices (Arndt et al. 2008).   
Adolescents’ motivations for consuming specific foods are influenced by local 
cultural constructions and reinterpretations of global cultural flows, and vary by field site.  
Political economic processes of access to food resources, and social constructions of 
prestige related to food consumption influence the foods which youth think are healthy, 
the foods they prefer, and the diets they attempt to construct.  Youths’ relationships with 
food in central Tanzania reflect Morsy’s argument that health and food consumption 
issues, “emerge from and reflect broader structural contradictions in society at large” 
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(Morsy 1979, 356).  While an overall cultural schema of food preference and health 
value is apparent, there are differences by both field site and gender for specific foods 
and food groups as local realities create the contexts for people’s experiences of history, 
global systems and power (Roseberry 1988).  Honey is highly valued and is thought to 
be especially healthy in the Haydom area.  The same connotations do not appear to be 
present in Singida.  Singida adolescents perceive lemons to be particularly unhealthy, 
stating that they thinned the blood and reduced one’s energy.  Haydom adolescents do 
not discuss any special value, positive or negative, regarding lemons.  The difference in 
perceptions in honey and lemons at the two field sites is based on cultural constructions 
of food imbedded within political economic processes.  Honey in Haydom is healthy, 
sweet and indicative of the wet season, a time of plenty.  All of these factors are very 
important to life in Haydom.  In Singida, sweets are more available, and concerns of 
seasonality are not as strong.  More research is needed to understand the negative 
connotations associated with lemons in Singida. Adolescents in Haydom are more likely 
to think of available but expensive foods, such as rice, as healthier and put them in the 
‘liked’ pile more.  In Haydom, social status seems to be associated with ‘exotic’, market 
bought foods, making them desirable to eat and symbolic of wealth and status.  These 
connotations exist in Singida, but to a lesser degree.  Rice is more accessible to youth in 
Singida, where all staples are generally bought at the market, rather than grown and 
stored as in Haydom.  Elsewhere in sub-Saharan Africa, rural adolescent have been 
more likely to link food to health, poverty and survival than their urban peers (Léonie et 
al. 2007).  Survival is a theme in discussions with rural adolescents, especially in regard 
to undesirable foods such as unripe beans and wild greens.  This issue is not a 
prevalent topic of discussion in Singida, although explicit discussion of food cost was 
more common here. 
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Gender also consistently and significantly impacts behavior and in turn food 
consumption and relationships with food among adolescents.  Adolescent girls in both 
field sites are very involved in household chores including cleaning and food preparation.  
Boys report assisting in these chores, but to a lesser degree than girls, and often only 
when an adult woman is not present or is unable to perform these chores in the 
household.  Both boys and girls in rural areas engage in herding and farming activities, 
although boys appear to do these chores at a higher rate.  Boys’ chores include fetching 
water, and according to the quantitative survey, washing clothes.  Interestingly, political 
economic processes related to gendered work roles and household production, which 
have historically served to disempower women actually appear to create improved food 
security and nutritional status among girls in central Tanzania.  Girls’ household roles 
place them in greater contact with food, which seems to provide them with greater 
knowledge of the foods they consume and greater access to food in general.  
Anthropometry and analysis through an adaptive perspective supports this interpretation; 
girls exhibit better height-for-age and BMI-for-age z-scores than boys in the sample.  
Elsewhere in the developing world, girls’ better nutritional status has been linked to 
household food chores (Himmelgreen et al. 1991).  Food preparation activities by young 
adults in Western settings have also been associated with better dietary quality (Nicole 
et al. 2006).  While no data seems to exist linking adolescent girls’ household chores to 
their food consumption in Africa, girls have been shown to engage in more food 
preparation activities than boys, and household roles become more gendered as youth 
age (Blair 1992). African adolescent girls have significant household responsibilities, and 
spend little time outside the household and school, or engaged in leisure activities 
(Jewkes, Wood, and Duvvury 2010; Evans 2010).  Through these chores they likely 
have more access to food resources and better knowledge of food ingredients and food 
consumption than boys.   
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In both Singida and Haydom, boys enjoy more leisure time.  They report more 
time spent watching videos, playing sports and hanging out with friends.  Their increased 
freedom allows for food consumption outside the household, which may increase diet 
diversity.  At both field sites, boys report higher intakes of peanuts, and chipsi; these are 
both foods generally obtained outside the home.  In many parts of Africa, culturally 
appropriate mobility may be the same for girls and boys; however, boys often have 
greater access to modes of transport such as bicycles, as well as access to cash, either 
through day labor activities, or through parental provisions (Porter 2007).  In central 
Tanzania, both boys and girls have mobility, but boys seem to have more access to 
resources to facilitate mobility and activities outside the household. 
In this study, although girls have better anthropometrically determined nutritional 
status, and report higher overall food consumption, they are significantly less likely to 
feel food secure, according to quantitative survey data.  This trend was not apparent in 
qualitative interviews, however.  Food security among adolescents in Africa seems to be 
gendered, but unfolds in complex ways.  In Ethiopia, Hadley et al. initially found that girls 
suffered worse food insecurity than boys; however, after the global food crisis, 
household buffering of boys disappeared and boys and girls reported food insecurity at 
similar rates (Hadley et al. 2009; Hadley, Lindstrom, Belachew, et al. 2008).  There is a 
dialectical relationship between food security and political and economic processes; it is 
complex and differs between boys and girls in important ways.  For example, food 
insecurity is a risk factor for risky sexual health behaviors among young women, but 
generally not among young men (Weiser et al. 2007; Miller et al. 2010).  Boys suffering 
from food insecurity are more likely to migrate to urban centers or work in wage labor, 
limiting their household support and access to education.  Boys in this study report 
working as builders, agricultural laborers, or car washers to earn money.  In Singida, 
several of the boys interviewed had migrated from rural areas to find work in the city.  
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This trend is seen throughout sub-Saharan Africa, and can lead to increased risk for 
mental health problems, drinking and drug abuse (Mufune 2000).  Increased reported 
food insecurity among girls may also be due to gendered perceptions, or increased 
awareness of household food challenges (Hadley, Lindstrom, Tessema, et al. 2008).  
More research is necessary to assess this hypothesis.   
Interestingly, some research shows that household food security may have a 
greater impact on boys’ education than girls.  In South Africa, families may be more 
likely to pull them out of school to participate in work for pay, whereas girls in the same 
household may be allowed to continue school (Hunter and May 2002).  Among adults in 
rural Tanzania and Kenya, women appear to bear the brunt of food security problems.  
They face limited agency in household decision making, lack of time for wage labor, and 
increased workloads and energy expenditure (Hyder et al. 2005).  The differing impacts 
of food security as people age highlights the importance of including both men and 
women from a young age in livelihood training, nutrition education, and developing 
collaborative household management skills. 
In addition to gender, many political-economic and socio-cultural factors such as 
education and poverty, and location of residence intertwine to create adolescents’ food 
consumption patterns.  For example, access to food at school is limited overall, but 
varies between urban and rural areas, largely due to lack of implementation of the 
School Health Program (Tanzania School Health Program 2000).  Nutrition at school is 
important not only to health, but to education as well.  A study in Kenya found that the 
implementation of a school feeding program significantly increased children’s attendance 
rates (Omwami, Neumann, and Bwibo 2010). Although nutrition is poor for those living in 
student ghettos in rural areas, in this sample, Haydom area schools are more likely to 
provide breakfast and lunch for students.  Food is not offered by schools in Singida.  
Instead low-nutrient foods such as popsicles and fried bread products are sold by 
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women on the school grounds.  Lack of school feeding programs has been reported 
elsewhere in Tanzania, and the school breakfast and lunch contribution programs in 
Haydom Ward seem to be relatively unique.  Other studies throughout Tanzania have 
shown that students lack access to food during the school day, and have proposed that 
school feeding programs could help to improve overall nutritional status and 
micronutrient consumption (Tatala et al. 2008).  Political economic processes, influenced 
by ecological realities such as seasonality and drought clearly impact youths’ 
understanding of food and their food security.  Biocultural relationships are apparent in 
gendered cultural roles and relationships to household resources create youths’ 
consumption patterns, as well as their understanding of food security.  This phenomenon 
has been identified among youth in Ethiopia as well (Hadley, Lindstrom, Tessema, et al. 
2008).  Other domains, such as education, impact youth food security, and national and 
global flows of policy, ideas, and money manifest in youths’ lives through reduced 
access to food at school.  This develops as a trade-off between present resources (food) 
and future resources (education).  The high value and hope associated with education in 
Tanzania frequently leads to youths’ pursuance of education at what appears to be 
significant cost to their current food security and consumption patterns (Vavrus 2003).     
Household structures and political economy intertwine in many ways to produce 
food insecurity and health risk among youth.  Orphanhood also seems to significantly 
impact adolescents’ food consumption and risky health behaviors.  More adolescents in 
Singida live with extended family members or non-family members.  Adolescents in 
Haydom do not report this type of living situation.  Adolescents who do not live with both 
parents report increased chore responsibilities and economic hardships compared to 
adolescents living in their parents’ households.  A boy from Singida explained that his 
parents are gone, and his father’s second wife doesn’t give him money, so he must go 
find work rather than going to school tutoring.  Other research reports that orphaned 
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adolescents in Tanzania receive less household support, and caretakers of orphans 
experience increased household hardships and food insecurity after taking in an 
adolescent (Mmari 2010).   
Regression analysis shows complexity of political economic processes through 
the relationships among various sociocultural factors and food among adolescents and 
points to political economic processes as the driving influence of youths’ lived 
experiences and food consumption patterns, with influence from adaptive and coping 
processes as well.  Gender and location of residence influence food security and 
consumption of various types of food, as do other factors such as household socio-
demographic status, access to technology (such as electricity, cell phones and TVs), 
and agricultural assets.  Overall, more assets are associated with diet diversity and 
consumption of processed or bought foods.  Data from this study support other research 
regarding youth throughout the world.  Complex relationships exist among food 
consumption, socioeconomic factors and demography among adolescents throughout 
the world; however, the specific influences and trends are culturally and locally specific 
(Janssen et al. 2006; Sjoberg et al. 2003; Mazur, Marquis, and Jensen 2003).  In Africa, 
household membership, poverty and other health risk behaviors have been shown to be 
especially important to food consumption and food security (Kruger, Kruger, and 
MacIntyre 2006; Bärnighausen et al. 2007; Hargreaves et al. 2008).  Regression 
analysis, and the data from this study in general clearly show that political economic 
processes of global systems, power, and history, interpreted and expressed at the local 
level largely create youth food consumption patterns, youth coping mechanisms, and 
community and youths’ perceptions of this period in the lifespan.  Poverty created 
through household level factors such as members’ work capacity and gendered 
constructions of work roles, ability and drive to access education, and community-level 
resources determine youths relationships with food, and the ways in which they prioritize 
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and attempt to achieve short and long-term life goals.   While biology (through 
adaptation and evolution) and environment (as broadly constructed by political ecology 
of health) assuredly influence youth, the overarching determinant of the lived experience 
of youth in central Tanzania are global and national-level political economic processes, 
reinterpreted as local realities. 
The second aim of this study is to assess how the larger community views 
adolescent food consumption and the structural limitations households face 
maintaining adequate nutrition of all members.  Parents and community members 
define adolescence as important, yet problematic, and worry about the negative impacts 
of globalization and culture change on youth.  These concerns highlight Appadurai’s 
discussion of culture and global flows as ‘deeply perspectival construct’ reflected by and 
dependent on the situatedness of different sorts of actors (Appadurai 1996). In central 
Tanzania, stakeholders construct the meaning and consequences of international flows 
of economics, ideas, and goods, and the resulting changes in local cultural processes 
differently.  Youth pursue Western culture, media and technology and identify them as 
desirable and positive.  However, parents lament that youth-based traditions such as the 
Masay rain ritual in Iraqw culture are no longer performed (Thornton 1982; Snyder 
1997).  They say that this has led to a lack of sense of community among modern 
adolescents, and a lack of traditional values.  In the past, these rituals and gatherings 
created cohesion among adolescents and provided them support for the challenges they 
faced.  A father from Haydom exemplified this concern when he stated, “in the past, 
youngsters had their community gatherings.  They discussed their issues and taught 
each other.  Therefore they taught each other ethics (cultural values).”  Culture change 
as problematic, especially for youth, was a common theme among parents.  Parental 
authority, which has been cited as an important aspect of the parent/child relationship, 
has eroded through recent cultural changes such as decreased importance of bride 
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wealth and increased youth mobility and economic independence (Wight et al. 2006).  In 
Kenya, adoption of Western ideas regarding romantic love and individualism has led to a 
change in marriage patterns where youth negotiate partnerships and the decision to 
marry without the traditional support of their parents and extended family (Clark, Kabiru, 
and Mathur 2010).  In Tanzania, these types of individualistic marriage patterns are seen 
as problematic by parents, especially in rural areas, causing household fighting and 
reports of bewitching (Wight et al. 2006).  However, culture change is seen to have 
benefits as well, bringing households opportunities and resources, especially through 
adolescent education.   
Although they discuss modern adolescence as marked by separation from 
tradition and community, parents construct youth as being an integral part of the 
household.  According to parents, youth perform important work, and without them, 
households suffer.  The local Kiswahili proverb “an adolescent is an ocean” exemplifies 
the cultural importance of youth in Tanzanian society.  As a mother in Haydom 
explained: 
“It means that a youngster is a mirror of the community, the 
community depends on them for many things, like burial, 
ceremonies, being sent frequently in different activities, 
and always a youngster should do their duties willingly, so 
long as it has benefit for the community.”   
Key informants echo this sentiment, and frequently constructed adolescents as the 
future of Tanzania, and therefore the importance of educating them and teaching them 
cultural morality.  Youth are central to Tanzanian household and society.  They perform 
important work, and are largely the drivers of many globalization processes.  Life in 
Tanzania is rapidly changing, and Tanzanian society faces new challenges and 
opportunities related to globalized food production and distribution systems, health 
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processes, and education needs.  Youth will be central in Tanzania’s negotiation of the 
modern and the traditional, and if and how people will benefit from these processes at 
the individual, household, community and national levels.  Also related to globalization 
and urbanization, parents and community leaders perceive that adolescents do not 
wanting to do hard farm labor, so they migrate to the cities where they think they can find 
employment more easily.  Parents give other examples of what they see as adolescents’ 
laziness such as not wanting to go to school and desire for modern leisure activities 
such as sports and watching videos.  Community leaders and key informants construct 
these problems as stemming from household challenges such as poverty and lack of 
parental support, rather than outright laziness.   
This perceived dialectic relationship between modernity on one side and laziness 
and cultural importance of hard work on the other is a common theme in globalization 
and development research.  In urban South Africa, women’s use of modern appliances 
implies a picture of financial ease and modernity, yet they also imply lack of womanhood 
through laziness and not doing hard work (Meintjes 2001).  In Niger, youth are seen by 
elders as lazy when they delay marriage past traditional ages, yet still engage in sexual 
relationships.  Young Nigerian men, however, report feeling a responsibility to work and 
gain financial stability before marrying (Masquelier 2005).  Through processes of 
negotiation between globalization and traditional cultural expectations, youth 
alternatively experience power, marginalization and social exclusion.  As Comaroff and 
Comaroff explain, “through the paradoxical combination of inclusion and exclusion that 
characterize their social situation, they constitute a kind of counternation, well situated 
on the unchartered borderlands along which global meets local” (2000, pg 308).  In 
central Tanzania, this liminality plays out in youth’s adoption of Western dress, culture 
and technology, but also in their responsibility to household and community and 
challenges youth face in prioritizing and achieving these goals. 
289 
 
Parents and community members both exhibit a lack of concern for adolescent 
health and food security.  When asked about the health of their households, mothers 
discuss young child needs, and the importance of nutrition for children under the age of 
five.  Fathers do not discuss household health issues to the same extent, and largely 
discuss the cost of care for a sick or nutritionally deficient child.  Parents identify health 
issues as the most important consequences of food insecurity for younger children.  
When specifically discussing adolescents, weakness is mentioned concern, but more 
commonly, parents cite sociocultural problems as the main effect of lack of nutrition 
among adolescents.  A mother from a village outside of Haydom explained, “when they 
are hungry they go to find work.  It is obvious that girls will go into prostitution.”  A father 
reiterated this perspective, “they will steal. They become confused and get into bad 
groups that smoke marijuana, and abuse drugs.”  In general, a hands-off style of 
parenting is used among adolescents in Tanzania.  The Tanzania Global School-Based 
Student Health Survey Report found that over a third of adolescents’ parents never 
checked on their children’s school work, over half of adolescents felt that their parents 
never understood their problems or worries, and over half said their parents didn’t know 
what they were doing with their free time.  Additionally, a child’s gender impacts 
parenting style; parents are less attentive with boys than girls (Nyandindi 2008).  
Although not examined in this research, other studies have found that parents lack 
knowledge of condom use, biological processes in adolescence and appropriate 
strategies to prevent health risk behaviors among adolescents (Wamoyi, Fenwick, et al. 
2010). 
Among health workers and educators, adolescent health is largely a non-issue; 
adolescents are thought to have good health in general.  According to the Singida 
Secondary School second headmaster, “adolescents are generally fine as far as health 
goes, they just have malaria and typhoid like adults.”  In general, youth are thought to be 
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able to acquire their own food, and therefore not affect by household food insecurity.  
The patron of the Haydom Lutheran Hospital explained: 
“malnutrition, it only exists among the under-five group in 
this area.  You know, under-fived do no move, so they eat 
what families bring in.  Those adolescents are mobile, they 
can eat some fruits, can visit the neighbors, can eat and 
share with the neighbors, friends, and so on, so they don’t 
have a problem.”   
Health workers and educators think that youth are also responsible for their own 
health needs.  Health officials at both HLH and the Singida regional hospital say that 
youth can come to access services if they want, so they determine their own health.  
Data collected among adolescents show that this is definitely not the case.  Adolescents 
repeatedly report that their health and nutrition depended on household factors such as 
household poverty, absent or sick parents, and access to land.  According to a boy from 
Haydom, “there is not enough food in my diet because my father died.”  A boy from 
Singida explained his food insecurity by saying, “all my problems are economic.  There 
is not enough money in the household; my parents don’t have money.”  In Haydom 
especially, youth cite access to land as an important issue they face.  This perspective is 
supported elsewhere in sub-Saharan Africa, such as in Nigeria, where household 
poverty and lack of access to resources negatively impacts reproductive health 
behaviors such as condom use among youth (Isiugo-Abanihe and Ouyediran 2004).   
Education and health workers in both Haydom and Singida show little concern for 
youth issues.  This perspective is exemplified by the Singida Secondary School 
Headmaster who said, “students have good health, anyway there is a hospital close by.”  
The highest ranking health worker in Mbulu District was not able to name any health 
issues facing adolescents.  Maternal and young child health are constantly presented as 
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being much more important.  The director of the Haydom hospital outreach clinic 
explained the importance of maternal and child health when she discussed the recent 
name change of the clinic: 
“They changed the name from MCH to RCHS2, this is 
reproductive and child health clinic.  So we are including 
fathers as well, because the care of pregnant women and 
the child is shared by both parents.”  
The Regional Medical Officer of Singida Region also holds maternal and child 
health in high importance, “the main health problems is maternal mortality.  There are 
poor RCH3 services in the region.  There is also high under five mortality.”  He went on, 
“the main nutrition problems are anemia caused by pregnancy and kids are not well 
breastfed sometimes.”  This perspective is reflective Tanzanian national health policy 
and international development targets which stems from a life course perspective of 
health.  While some policies address youth in Tanzania, most health strategies which 
target specific demographics are aimed toward maternal and child health issues.  
Community leaders in Haydom and Singida acknowledge that they do not engage with 
adolescents.  These workers lack knowledge about adolescent health issues and need 
better training and more district and regional support to address youth problems.   
Parents’ and community leaders’ lack of concern for adolescent food 
consumption and health status shows the need to increase awareness of and attention 
toward adolescent issues through programming and policy implementation at the 
regional and local levels.  At the national level, significant progress has been made 
through the now expired National Adolescent Health and Development Strategy.  
However, continued work is necessary to keep this process moving forward and 
                                                          
2
 MCH stands for Maternal and Child Health, RCHS stands for Reproductive and Child Health Services 
3
 RCH stands for Reproductive and Child Health 
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effectively implementing this and other youth policies.  In Tanzania, as in other parts of 
sub-Saharan Africa, much of the lack of attention paid to adolescents seems to stem 
from insufficient funding for programs and health workers and lack of implementation 
oversight (Parry 2005; Mapella 2010).  In South Africa, lack of managerial capacity at the 
regional and district levels has impeded program implementation in many areas.  In 
Uganda, less importance has been placed on local-level governmental officials, and 
policy implementation responsibilities are distributed to NGOs.  These agencies seem 
able to implement prevention activities and bypass governmental red tape, corruption, 
and poor fiscal management.  However, the Ugandan NGO-based strategy could lead to 
vertical programming and lack of continuity.  Comparative analysis found that the South 
African governmental system seems to be more effective in holistic and sustainable 
service provision. (Parkhurst and Lush 2004).  Health worker training has also been 
shown to be important in adolescent health issues. Youth in Kenya report that health 
workers do not effectively communicate with them, and through their communication 
styles, they discourage adolescents from accessing future services (Kiamu 2006).  The 
youth friendly service initiative outlined by the WHO and embodied in Tanzania’s Youth 
Health and Development Policy would address this issue.  Unfortunately, these concepts 
have had little impact at the local level at the study field sites.   
In this study, interesting relationships of blame developed in regard to the causes 
of youth issues and responsibility for addressing youth issues.  In discussions with 
adolescents, they either blame individuals for their own problematic behavior or they 
construct youth behaviors as stemming from household or community factors.  If blame 
is placed on the individual, it is generally associated with drinking and substance abuse, 
but not with leaving the household to find work, or promiscuity.  A secondary school 
student in Haydom discussed substance abuse among her peers saying, “there are just 
some bad groups, where they are only in town, just being and not doing work.”  
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Alternatively, a girl from Singida explained how migration is a coping strategy of youth, 
“some (youth) come from poor households, so they leave home to find money for 
school.”  A boy from Singida stated, “my brother must go build houses on the weekend 
to find some money because everyone in the household has to find needs (resources).”   
Parents largely blame adolescents for culturally unacceptable behavior and 
adoption of modern (constructed as bad) culture.  A father from Haydom explained youth 
drinking as substance abuse, as well as the spread of HIV/AIDS by saying, “you will find 
youngsters encouraging themselves in things that they think are good to them, attractive 
to them, giving them some privilege as they think.  Parents also blame other parents (not 
themselves) for ignoring their adolescents and failing to educate them.  Problems related 
to youth identified by parents as being the responsibility of parents include traditional 
values not passed on by parents, lack of support for educational needs, and lack of 
planning to ensure household food security throughout the year.  Parental influence has 
been repeatedly shown as important in determining adolescent health behaviors 
(Whitaker and Miller 2000; Villarruel et al. 2008; Babalola, Tambashe, and Vondrasek 
2005).  For example, discussions with parents about condoms and sex have been 
shown to be more influential to youth sex risk behaviors than perceived peer norms in 
Western settings (Whitaker and Miller 2000).  Quality and repetition of conversations 
about STIs impact youth perceptions of risk in Mexico (Villarruel et al. 2008).  In Cote 
d’Ivoire, parental monitoring of youth behaviors and perceived disapproval of early 
pregnancy and increase parent-child communication about sexuality are associated with 
reduced risk behaviors (Babalola, Tambashe, and Vondrasek 2005).  Lack of parental 
reflexivity and lack of attention to the parent-child relationship are also issues with regard 
to other adolescent risk behaviors such as unaccompanied rural-to-urban migration 
(Safyer et al. 2004).   
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Finally, community leaders and health workers blame parents as a main cause of 
adolescent health and nutrition problems.  Parents are thought to be unsupportive of 
youth education, and to eschew their responsibilities in teaching proper nutrition and 
health practices to their adolescents.  Poor parents bear even more blame and are 
thought not provide necessary resources and to push their children into child labor and 
not provide necessary resources.  Educators blamed richer parents for exacerbating the 
problems of the poor by transferring their children out of local schools, and thereby 
depriving local schools of their monetary support.  Health workers’ tendency to blame 
parents for adolescent problems has been seen in Western settings, even in the face of 
evidence of a greater correlation with between youths’ behaviors and their perceptions of 
peers’ behaviors (Olds and Thombs 2001).  This dynamic does not appear in the 
literature in African settings. Youth are the only group not to explicitly blame parents, 
although they report that their households lack resources and that they have conflicts 
with their parents.  A qualitative study in northern Tanzania found that adolescents feel 
that their parents have a strong influence on their behavior.  Youth acknowledge that 
lack of parenting allows them to have the freedom to engage in risky health behaviors, 
and parental involvement was said to come only after problems arise (Remes et al. 
2010).  Teacher communication with adolescents about risk behaviors has been also 
shown to be protective for youth in Tanzania, although the same trend is not seen in 
regard to parental communication (Kawai et al. 2008).  Elsewhere in Africa, surprisingly 
little research seems to be published about adolescent behavior, although demographic 
factors, stress and poverty seem to impact how adolescent problems and their causal 
factors are constructed (Weisz et al. 1993).  For example, parental involvement in 
general has been shown to be protective against youth sexual risk behaviors in Cote 
d’Ivoire (Babalola, Tambashe, and Vondrasek 2005).  Quality of the parent-adolescent 
relationship and household stability (as defined by the perception of parents’ marital 
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union) significantly impact youth risk behaviors in Kenya (Zabin and Kiragu 1998; Blum 
2007).  In South Africa, parental support has been identified as important to adolescent 
HIV/AIDS testing, and parents are necessary to reducing stress and stigma of testing 
and positive test results.  Parents recognize their need to provide support to youth, but 
feel they have limited skills to provide this care (MacPhail et al. 2008; Blum 2007).  This 
research highlight the need to include parents in adolescent nutrition and health 
programming to increase likelihood of success.   
Another issue that parents at both field sites identify is parental responsibility 
throughout the lifespan to improve the health of current adolescents.  Fathers discussed 
the need for parental family planning to reduce the number of children in the household 
to better provide for the household.  In Tanzania, men’s involvement in reproductive 
health has been widely cited as essential to effective family planning (Wolff, Blanc, and 
Ssekamatte-Ssebuliba 2000; Danforth et al. 2009).  Men who have higher levels of 
education, are more affluent, and who have the ability to choose their partner are more 
likely to report joint decision making with their wife, and to desire a smaller number of 
children (Hollos and Larsen 2004).   
In central Tanzania it is apparent that community and household level support is 
essential to adolescent health and nutrition issues and the creation of youth 
programming.  Community leaders at both field sites cite education for all community 
members as necessary.  Collaboration among adolescents, parents, health workers, and 
educators is identified as essential to successful programming, and supports a major 
aim of youth friendly health service initiatives: engaging all levels of the community in 
regard to adolescent needs.   
The third aim of this study is to describe the nutritional status of adolescents 
living in the study sites and surrounding areas.  Anthropometry is an important 
component of biocultural work, and helps us to understand the biological responses to 
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cultural, structural and environmental stressors.  Anthropometric data shows that 
adolescents at both field sites have experienced a lifetime of undernourishment and that 
this trend continues today.  Anthropometric status seems to improve with age in this 
sample.  Stunting is especially prevalent, indicating poor early nutritional status, in 
addition to poor current nutrition.  Growth failure prior to 12 months of age has been 
strongly associated with adolescent and adult stature, and results from several factors 
including poor feeding practices, infection, and suboptimal child care practices (Black et 
al. 2008; Alderman, Hoddinott, and Kinsey 2006).  MUAC increased with age in this 
study, possibly indicating catch-up growth.  Higher MUAC at older ages is not surprising, 
however; a major limitation of this type of data is that no models exist which adjust this 
measurement for age, making analysis of MUAC difficult during adolescence (Dasgupta 
et al. 2010).  Catch-up growth may be possible, and has been reported among 
adolescents in regions of food scarcity, even when access to food may not have 
improved (Golden 1994; Christian 2009; Cameron 1993; Cameron, Gordon-Larsen, and 
Wrchota 1994; Coly et al. 2006; Pawloski 2003).  Other data from sub-Saharan Africa 
supports this trend of higher MUAC at older ages, especially among girls (Corlett 1986).  
Post-pubescent girls in areas where stunting and undernutrition are prevalent show 
migration toward global norms compared to their pre-pubescent peers (Olayinka et al. 
2010).  This trend of improved MUAC with age is contrary to the food security data, 
which show worsening food security as adolescents age.  There are several theoretical 
implications of the results.  First, modern adolescents started life at the height of 
structural adjustment, when access to healthcare and food resources was greatly limited 
due to neoliberal free market policies (Leach and Kilama 2009).  These policies could 
have negatively impacted modern youths’ early child growth patterns by limiting access 
to healthcare and agricultural supports and increasing food costs, thereby creating 
greater household poverty and food insecurity.   
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As evolutionary theory and adaptive perspective highlight, the relationship 
between growth and nutrition during adolescence is complex due to puberty and 
adaptations to environmental stressors throughout the lifespan.  For example, 
overnutrition in late childhood can lead to earlier onset of puberty, reducing the age 
where growth stops.  In turn, this may result in reduced adult stature (Sandhu et al. 
2006).  It can also lead to insulin resistance which can adversely affect adiposity and life-
long health (Ong 2007; Dunger, Ahmed, and Ong 2006).  In populations at risk for 
overweight and obesity, such as Filipino youth, early childhood thinness among boys, 
but not girls, leads to rapid weight gain during adolescence and increased odds of high 
blood pressure (Adair and Cole 2003).  Adolescents in Haydom and Singida exhibit food 
insecurity and low BMI-for-age in addition to low height-for-age  when compared to their 
counterparts from the industrial world (Ong, Ahmed, and Dunger 2006).  Trends in 
anthropometric data in this sample are likely influenced by adaptive and evolutionary 
processes.  Undernourishment in late childhood, as is seen in central Tanzania, can 
delay the onset of puberty, which can actually increase adult stature by prolonging the 
period of adolescent growth (Stein et al. 2010).  Longitudinal research conducted in rural 
Zanzibar shows improved height-for-age z-scores as children age from nine to 13 years.  
These findings indicate prolonged growth at the population level, and delayed onset of 
menarche and adrenarche (Stoltzfus et al. 1997).   
At both field sites, boys generally exhibit poorer anthropometric nutritional status 
than girls.  Food consumption data corroborates with anthropometric results; boys 
exhibit lower consumption levels of most foods, including staples and proteins.  Poor 
nutritional status of boys is not unique to central Tanzania, unfortunately.  Research 
conducted elsewhere in sub-Saharan Africa has also found worse nutritional outcomes 
among boys.  Trends are locally specific and complex, though.  In Uganda, girls exhibit 
higher rates of overweight and obesity (Longo-Mbenza, Luila, and Buyamba-Kabangu 
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2007) while Nigerian boys suffer more nutritional problems at both extremes (under and 
overnutrition) (Ejike, Ugwi, and U. 2010).  Among poor blacks in South Africa, boys 
experience higher rates of undernutrition while girls are more likely to exhibit 
overnutrition (Jinabhai et al. 2007).   
Underweight among African boys has been linked to political economic 
processes such as lack of school nutrition and chores such as herding which limit 
access to food and lead to reduced BMI-for-age.  Girls are more likely to engage in 
chores such as cooking which may function to increase food access, thereby improving 
nutritional status (Monyeki et al. 2008).  Boys and girls rural central Tanzania engage in 
these gendered herding and cooking chores, and access to food while cooking may 
improve girls nutrition in urban areas in this study.  However more research is necessary 
to test this hypothesis.  In addition to poorer anthropometric status and food 
consumption among boys, boys face special challenges in accessing needed 
preventative resources, which are often located in maternal and child health units.  
Therefore, planners and policy makers should specifically consider boys’ unique needs 
when designing health and nutrition promotion initiatives.     
Adaptive and evolutionary processes also affect sex-based differences in 
anthropometric status in areas of food scarcity such as central Tanzania.  The unique 
human growth spurt depends heavily on current and past nutritional status, and can be 
severely delayed in populations of undernutrition (Bogin 1999).  Other research has 
shown delayed menarche in Tanzanian girls (Parent et al. 2003). The increased 
adiposity exhibited among girls in this study could be related to pre-growth fat 
deposition, which usually happens earlier in girls than boys.  Boys in this sample may 
simply not have reached this stage yet (Bogin 1994).  Additionally, girls exhibit a shorter, 
quicker pubertal transition than boys, where fat deposition occurs.  Adult women also 
have higher body fat levels in general (Wells 2007).  In an area such as central 
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Tanzania, it is likely that girls’ bodies are adding fat at an earlier rate in biological 
preparation for the fat needs of reproduction.  Boys’ maturation, is later, slower, and may 
not be detected in this sample, or through study methods.  Even before puberty, girls 
have been shown to have more fat deposition than boys (Taylor et al. 1997).  From an 
evolutionary perspective, the earlier development of adiposity, and the reproductive 
benefits it confers, is highly adaptive in central Tanzania, where over 50% of women 
have their first child before the age of 20 (National Bureau of Statistics and ORC Macro 
2005).  As with most mammals, female energy investment in reproduction is the major 
limiting resource in human reproduction (Martin 2007).  Females’ ability to easily store 
fat, even in environments of food scarcity, in easily metabolisable deposits such as in 
extremities, confers significant reproductive advantages (Power and Schulkin 2008). For 
the time being, among youth, especially in rural areas, it is likely that this evolutionary 
strategy continues to be advantageous for women.  However, as Tanzania continues to 
progress in the nutrition transition, which has begun in major urban centers of the 
country, this evolutionary strategy becomes maladaptive, and can lead to health risks, 
which are wide spread in developed and developing regions (Cordain et al. 2005).  It is 
likely, that in central Tanzania, a complex combination of adaptive, political economic 
and evolutionary processes are combining to create the exhibited anthropometric status 
of modern youth. 
Although overnutrition is not a current problem among adolescents in central 
Tanzania, according to qualitative and quantitative food consumption data, globalization 
has led to youths’ ability to access low-nutrient calories, particularly in urban areas. 
Overweight and obesity may be a concern for modern adolescents later in life.  Political 
and economic factors interact with adaptive processes to create nutritional status among 
adolescents in Tanzania.  As early as 1993, cardiovascular risk factors such as high BMI 
were present among Tanzanian adolescents, especially among older urban girls 
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(Kitange et al. 1993).  Among Tanzanian adults, contrasting health trends show 
increased rates of diseases associated with overweight and obesity such as 
hypertension and diabetes in some groups, and high rates of undernutrition and reduced 
spending power in others (Maletnlema 2002; Gillespie et al. 2009).  
As predicted by the biocultural framework of this study, in addition to gender, 
other important factors such as location, education, and household structure influence 
stature. Regression analysis using stature as the outcome measure identifies 
consumption of dairy and goat ownership as important factors.  This reinforces food 
security data, which indicate that rural adolescents may be doing better.  Rural youth 
report less food insecurity and have higher levels of consumption of food groups such as 
dairy, protein and carbohydrates.  Access to agricultural products and land are 
discussed by youth in Haydom as important to household food security.  Household 
electricity, an important indicator of socioeconomic status, also correlates with improved 
height.  Since stature is the result of nutritional and health processes throughout the 
lifespan, multiple regression models using MUAC as the outcome variable were created 
to better assess short-term nutritional outcomes.  Although many of the same adaptive 
and political-economic processes seem to impact both short and long-term nutrition 
(measured by MUAC and stature respectively) among central Tanzanian adolescents, 
some important differences are apparent.  Current school enrollment predicts improved 
stature, but not increased MUAC.  This indicates that youth who are students may be 
from households that were better able to provide adequate nutrition during early 
childhood.  MUAC regression models were better able to explain variation among boys 
than girls in this study.  Other research has indicated complex relationships among 
adiposity, socioeconomic factors, food consumption, and the impacts of sex and gender.  
Research from Tonga illustrated that varying factors influence MUAC and BMI according 
to gender.  Due to human life history and the complexity of political economic processes 
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which impact food consumption, it can be very challenging to construct explanatory 
regression models based on adiposity, especially among girls (Fukuyama et al. 2005).  
The complex relationships among anthropometry and socio-cultural variables indicate 
the need for holistic health programming for adolescents which addresses nutrition, 
reproductive health, and other health and livelihood issues.  Further research is needed 
to better understand biological outcomes of youth health behaviors in Haydom and 
Singida and adolescents’ growth patterns. 
The final aim of this study is to define strategies to effectively and efficiently 
enhance adolescent food consumption.  This aim will be further addressed in the next 
chapter, however here I will provide an overview of the strategies identified by parents 
and key informants.  While all proposals made by parents and key informants may not 
be feasible, they are important to understanding stakeholders’ perspectives on youth 
health.  Parents - rural fathers especially - want government involvement to address 
adolescent issues.  Ideas include livelihood training programs to encourage adolescents 
to stay in their home villages, and rather harsh proposals including forced work camps 
and limits on adolescents’ movement.  These ideas are supported by past legal 
perspectives in Tanzania.  In the Singida area, customary law of the Nyamwezi 
emphasizes the rights of kin to youth labor and peoples’ responsibility to family needs 
(Abrahams 1989).  Parents’ expressed desire to return to past cultural traditions could 
encourage greater reliance on customary law, as has happened among the Chagga in 
northern Tanzania where judges rely on personal understanding of traditional principles 
to assess new situations, rather than explicitly defined situational legal reasoning (Merry 
1992).  The desire for forced work camps and limitations on freedoms is surprising since 
parents of adolescents lived through the failed attempts of ujamaa and viligization in the 
1970s, where people were forced to live in specific areas and provide a certain amount 
of communal agricultural labor.  Nyerere’s ujamaa strategy ultimately failed which led to 
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erosion of social cohesion and social support networks, and limited access to healthcare 
(Kamat 2008).  Forced work and limits on movement also contradict current trends of 
participatory governmental approaches.  Research has shown that rural residents want 
the opportunity to perform citizenship, even if these strategies do not result in actions 
taken (Green 2009).   These perspectives may expose limits to desired performativity as 
well. 
Key informants realize the need to engage all stakeholders in regard to 
adolescent nutrition, including parents, teachers and health workers.  In these 
discussions, governmental (and in Haydom, HLH) responsibility was implied. For 
example, the Singida primary school headmistress explained the role of schools and 
parents in youth nutrition, and the responsibility of schools to provide for students when 
parents can’t:  
“Many students come from poor households where parents 
don’t feed them well.  You know, we don’t have any food at 
school, any kind of food to offer them, so they suffer for a 
long time staying at school without anything.  Some of 
them can’t get help at home.  They stay here for the whole 
day (without food), that is the main problem they are 
facing.” 
Education is highly valued in Tanzania, and many key informants discussed the 
limitations of the educational sector in addressing youth issues (Plummer, Wight, 
Wamoyi, et al. 2007).  An important point was raised by several key informants 
regarding English skills of both students and teachers.  The Haydom Secondary School 
second headmaster explained, “the teachers can teach, but English is very tiring for 
students, so they may not pay attention or try to understand.”  The health education 
coordinator in Singida placed more responsibility on teachers, saying, “Teachers, they 
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don’t know the material in English so they don’t teach.  We don’t have education in 
secondary school on nutrition because teachers don’t know their training.”  Other 
research has shown that secondary students have trouble following instruction in 
English.  A continual debate rages in evaluation literature, among educators, and policy 
makers regarding language policy and education in Tanzania.  Language policy in 
Tanzania is largely reflective of a Foucaultian view of knowledge and power, where 
culturally constructed ‘truths’ as created by donors and the power and academic elite in 
Tanzania regarding the need for English-medium education for global advancement.  
Global flows of power are apparent in the discourse surrounding language policy, where 
mastery of Kiswahili and one (or more) indigenous languages is not considered to be 
‘bilingualism’ and only English in addition to an African language is constructed as 
‘bilingual’ (Brock-Utne 2010).   Political economy, history and power dynamics create 
language policy in Tanzania based on the justification of globalization and access to 
knowledge resources.  At a higher level, and outside of the communities where this 
research took place, the English language could provide significant political and 
economic benefits, and its widespread use could empower Tanzanians to control the 
flow of resources, ideas and culture which impact their lives and their nation.  However, 
the use of English also reinforces colonial and post-colonial power dynamics and 
subjugates African linguistic identity to a secondary value and constructs those without 
English skills and educational failures.  The ‘truths’ created by the global and national 
power elites filters down to ‘knowledge’ in Haydom and Singida where English is 
constructed among students, parents and educators as an important global language 
and as a pathway to success (Heugh 2008).  The resulting English-medium instruction is 
impeded by poor English skills of both students and teachers, and functions largely to 
inhibit learning (Brock-Utne 2005; Vavrus 2002).  In the context of this study, language 
barriers could impede nutrition and health improvement initiatives among adolescents.   
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Many key informants’ desire to educate all stakeholders about adolescent issues 
and all respondents’ perspective that cohesion among stakeholders is essential.  In 
addition to top-down approaches, cooperation among parents, adolescents and the 
government is cited as important by both parents and key informants.  For example, 
adults think that parents, private voluntary organizations, churches, and governmental 
institutions such as schools should work together to teach youth morality and culture.   
 
Themes Important to Adolescent Nutrition in Tanzania 
Several themes crosscut the outlined aims of this study.  These themes highlight 
the relationships among political, economic, and adaptive processes which affect 
Tanzanian youths’ knowledge and perceptions of health and nutrition, their coping 
behaviors, and the ways they are forced to prioritize and make trade-offs among 
competing goals.  The first theme is an overall lack of ability among adolescents to 
articulate a relationship between diet and health.  As illustrated in qualitative and 
quantitative data, youth do not have a consistent schema of the health qualities of food.  
Twenty-four-hour food recalls and FFQ data show that adolescents generally have low 
overall food consumption and low diet diversity, although, almost 70% say they have 
good nutrition.  No other data exists on this topic among Tanzanian adolescents; the 
idea that food is related to health does not seem to be operationalized among youth in 
other places in sub-Saharan Africa (Walker et al. 1999).  In Haydom and Singida, 
adolescents have vague ideas that food and health can be related, but are unable to 
define mechanisms for this relationship.  There is some consistency in the health value 
of some foods.  Youth overwhelmingly report that alcohol is unhealthy; proteins and ugali 
are consistently constructed as healthy.  Food preference and health value seem to use 
the same criteria.  Common foods such as ugali and expensive foods such as rice, 
mangos and margarine are all highly preferred, and all thought of as healthy.  In 
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qualitative interviews, many respondents associated food groups to health factors, but 
provided general statements about health rather than specific reasons.  General 
statements given by adolescents include  ‘increase heat’, ‘provides energy’, and ‘has 
vitamins’.  Youths’ health reasoning is not consistent within the sample, or with 
biomedicine.   
Local hospitals and health centers in both Haydom and Singida have nutrition 
campaigns regarding Vitamin A, iron and other nutritional issues.  Ideas about vitamins 
could stem from these programs.  Outreach programs may improve nutritional 
knowledge; however they generally target mothers through maternal and child clinics.  
Therefore  adolescents may be aware of certain micronutrients, but do not have 
knowledge of the foods that contain them or what they do for the body (Kidala, Greiner, 
and Gebre-Medhin 2000).  Adolescents vaguely linked food to health in pile sort 
exercises, but they do not seem to understand how food can influence their health.  
Additionally, data from the quantitative survey shows that adolescents link food 
insecurity to sociocultural issues such as not being able to do work, doing poorly at 
school, and moving away from the household rather than poor health outcomes such as 
not menstruating or growing.   
Political economic factors influence youths’ perceptions of healthy foods as well 
as their food preferences.  Many youth echoed the sentiment of a boy from Haydom 
who, when asked what foods help his body the most, he responded, “soda”.  Access to 
advertising, as well as perceived modernity of processes foods such as soda, candy, 
and manufactured oils appear to increase youth’s positive perceptions of them.  Global 
flows of ideas reach youth in both rural and urban areas, and food is a way that they can 
express their desire for integration into the globalized world within the framework of their 
current lives.  This phenomenon is definitely not unique to central Tanzania, and is a 
widely reported theme in youth nutrition (Kaaya et al. 2008; Kinabo 2004; Mazur, 
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Marquis, and Jensen 2003; Watson 2006; White 1995; Wills 2005; Zingoni et al. 2009).   
Political economic processes also impact youth’s opportunities for nutrition education.  
Although nutrition education is technically part of the curriculum in primary school in 
Tanzania, according to key informants, nutrition is rarely taught in schools because the 
teachers themselves do not have the knowledge.  The quality of teacher training is a 
challenge in Tanzania, and in-service health training has been relatively ineffective in 
Tanzania due to high rates of teacher turnover (Sifuna 2007; Brock-Utne 2007; Renju, 
Nyalali, et al. 2010).  Additionally, adolescents from more wealthy households may go to 
better schools, where teacher turnover is lower, and better quality health education is 
provided.  
Education is important to the life-long health of youth and their future households.  
Among mothers, educational attainment impacts childcare practices and offspring 
nutrition.  Quality and type of education are intertwined with youth, maternal, and child 
health; in Dar es Salaam, wealthier women who attended private schools (with 
presumably better quality education) have better child feeding practices (Kulwa, Kinabo, 
and Modest 2006).  Virtually all adolescents interviewed in Haydom and Singida attend 
public schools, making government teacher quality, and improving public school-based 
nutrition education especially important for this population.  Elsewhere in sub-Saharan 
Africa, nutrition knowledge is poor among adolescents, although they show interest in 
nutrition education.  For example, nutrition knowledge positively correlates with healthy 
food consumption patterns among South African adolescents (Venter and Winterbach 
2010).  Improving nutrition knowledge among adolescents in Tanzania is the first step in 
addressing adolescent health and nutrition at both field sites, although further work is 
necessary to translate this knowledge into long-term behavior patterns.  When explicitly 
asked about health value and food choice, most in Haydom and Singida say they do 
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consider health value when choosing foods, indicating that improved nutritional 
knowledge could help improve food consumption among adolescents.  
Next, many parents and adolescents conceptualize a link between food 
security and morality, where, in respondents’ view, food insecurity leads to improper 
behavior and immorality.  No data in this study provided direct evidence of the behaviors 
parents discussed, including prostitution and substance abuse, among youth.  This 
relationship is a commonly held perception at both field sites, and more investigation in 
necessary to understand the differences between perception and reality on this issue.  , 
In central Tanzania, it appears that a commonly held opinion is that lack of good nutrition 
drives people to do what they construct as desperate things, like transactional sex, 
begging, and leaving their household.  Parents especially construct a world where 
‘morally problematic’ behaviors, culture change, challenges to education and work, and 
food security among youth are interrelated to create a cycle of poverty, immorality and 
desperation.  Often interviewees, especially parents, skip over the desperate measure 
component of the equation and make a direct link between not having enough or good 
food and what they call ‘moral decay’.  As a mother in Haydom explained, “formerly, 
government was supposed to collaborate with community to help the youngsters get 
good nutrition.  The opposite is drug abuse, rape, theft, maybe it is due to poor life.”  
According to parents and key informants, many culturally defined problematic activities 
stem from adolescents leaving food insecure households to go to urban areas to find 
work.  Among parents in Haydom and Singida, the food situation is thought to be worse 
than in the past; parents cite lack of milk, honey, and other traditional foods as leading to 
food insecurity, and causing adolescents to move away from their households.   
Unfortunately, most youth are no successful in this goal, as evidenced by exceptionally 
high rates of youth unemployment that exist in urban and peri-urban areas of Tanzania 
(Blum 2007).  Rural parents believe that urban life changes adolescents, and they 
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become involved in things like sex, theft and drugs, and get diseases.  As much as, if not 
more than poverty and desperation, parents construct culture change and globalization 
as the root causes of these problematic behaviors related to urban migration.  This 
perspective reinforces Appadurai’s argument that migration is essential to defining 
modern globalization where individuals face “unpredictability, outside the certainties of 
home and the cordon sanitaire of local and national” cultural processes (Appadurai 
1996, pg 4).  These, as Appadurai terms them, ‘diasporic public spheres’ are where 
individuals and images meet in a ‘mobile and unforeseen relationship’.  While this 
relationship is in flux for migratory audiences, it is even more abstract and unpredictable 
for those back home, in different parts, and I would argue, on the edge of, the new, 
interactive system (Appadurai 1996).   
In addition to change in diet and nutrition, globalization and culture change has 
impacted other aspects of youths’ lives; parents construct these trends as problematic 
as well.  Modern dress is thought to encourage sexuality as are music videos.  
Modernization as the cause of substance abuse and disintegration of family structure 
has been constructed elsewhere (Kilonzo and Simmons 1998).  These interrelated 
relationships among modernity, food security and culturally defined morality exist 
throughout sub-Saharan Africa, where lack of education, premarital sex, poverty and 
food insecurity intertwine to create challenges in the lives of adolescents (Blum 2007). 
Key informant interviews and participant observation show that adolescents face many 
challenges in school, due not only to lack of quality education, but also lack of ability to 
concentrate due to poor nutrition, and, among girls, exploitation by teachers and student 
ghetto landlords.  According to key informants, students may quit school due to these 
challenges, but are then unable to secure employment or land to farm, leading to greater 
food insecurity and the need to take more extreme measures to achieve necessary 
resources.  These processes of lack of education, employment and household and 
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community resources then produce the poor nutritional status exhibited by adolescents 
at both field sites.  Dialectical biocultural relationships obviously create the lived 
experiences of youth in Haydom and Singida.   
The most common culturally problematic behavior discussed was termed by 
parents as ’prostitution’, but is likely better explained as ‘transactional sex’.  Most 
parents constructed the situation as girls selling sex, and boys and older men buying it.  
Although not a main topic of conversation, some parents implied that mothers engage in 
these types of relationships as well to gain resources for their families.  Data were not 
collected in this study regarding the existence and prevalence of transactional sex at the 
field sites.  DHS data from elsewhere in sub-Saharan Africa show that among women, 
15-19 year olds engage in these relationships at the highest rates, yet more men report 
engaging in transactional sex than women; in Zambia, almost 25% of men reported 
having these relationships.  As with women, it is more common among younger men 
than older men (Chatterji et al. 2004).  Transactional sexual relationships involving 
adolescent girls in Africa are associated with unsafe sexual behaviors such as 
unprotected sex, sex with multiple partners, and sex with older partners.  A study in Dar 
es Salaam found that 75% of girls’ partners were more than ten years older, a major risk 
factor for both sexual violence and STIs (Rasch et al. 2000).  While parents, key 
informants and most research constructs prostitution and promiscuity as a girls’ issue, 
these data highlight the probable need to include men in strategies to improve 
reproductive health and address transactional sex risks.  More investigation is necessary 
to understand these processes in central Tanzania. 
Girls’ motivations for engaging in these relationships have been constructed 
along three central themes based on political economy: long-term opportunities, social 
status, and most commonly, economic survival.  Economic survival appears to be the 
main motivation for transactional sexual relationships among youth in central Tanzania.  
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This may be at the individual or the household level, and parents may pressure 
daughters to enter transactional relationships in the same way that boys are pushed into 
day and migrant labor, which can also lead to risky sexual behaviors and substance 
abuse (Luke 2003).  Transactional sex is reportedly very common among Tanzanian 
youth, and may underlie most non-marital relationships (Akarro 2009; Cowan et al. 2008; 
Dilger 2003; Masatu et al. 2009; Wamoyi, Wight, et al. 2010).  In addition to poverty and 
food insecurity alleviation, consumables such as beauty products and clothes are 
reported benefits of such relationships.  Cultural expectations regarding sex among 
adolescents, especially girls, may actually function to encourage transactional sexual 
relationships over sexual relationships based on romance or pleasure.  According to the 
authors of a study of adolescent sexuality in Mwanza, Tanzania, “to have sex and not to 
seek material exchange would have had serious symbolic implications for (youth), 
suggesting they were sexually available to anyone and did not value themselves” 
(Wamoyi, Wight, et al. 2010, pg 14).  In Botswana, food insecurity is associated with 
inconsistent condom use, sex for money, intergenerational sexual relationships, and 
exploitive sex among girls.  Although some of these same associations between risky 
sex and food insecurity were seen among boys, they were much attenuated.  Among 
both men and women, food security was a much better predictor of sexual activities than 
income or education, indicating the complex structural relationships among access to 
resources, household characteristics, and reproductive health (Weiser et al. 2007).  In 
South Africa, political economic analysis has identified three interlinked and dynamic 
factors which influence women’s engagement in transactional sex.  These processes 
appear to be present in the lives of central Tanzanian youth as well.  They are (1) 
unemployment and social inequalities which leave certain groups marginalized and 
vulnerable, (2) changes in traditional household structure and marriage patterns, which 
increase single-person households and women’s (and youths’) need for independent 
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economic resources, and (3) rising levels of rural-to-urban migration where urban 
migrants live in informal settlements and lack social support.  In South Africa, as in 
Tanzania, neoliberal agricultural, food and health policies have increased people’s need 
for monetary resources, food insecurity, and reduced access to government supports 
(Hunter 2007).  While girls are constructed almost exclusively as the economic 
benefactors of transactional sex in the literature, boys are cited as participants in the 
exchange, indicating the importance of including both genders in sexual risk and food 
insecurity reduction strategies (Chatterji et al. 2004; Kinnunen 2010; Wamoyi, Wight, et 
al. 2010).  Additionally, the political economic processes which influence women and 
girls’ engagement in transactional sex affect boys in different, but significant ways that 
ultimately produce lack of access to resources and poverty among both genders.  
Although the literature, and central Tanzanians themselves, focus on women’s 
participation, political economic pressures, intertwined with political ecological processes 
which produce food scarcity, indicate that boys likely participate on both the supply and 
demand sides of these relationships. 
Other outcomes of food insecurity, defined as culturally problematic, such as 
alcohol and drug abuse were discussed by both parents and adolescents.  Over half of 
adolescents interviewed in the quantitative survey named a community or social- based 
problem such as drinking, drug use and theft as the number one problem facing 
adolescents today.  Additionally, almost 20% say stealing, drug abuse, and prostitution 
are the direct results of food insecurity among adolescents.  Very few adolescents 
actually admit to drinking, however, participant observation and data from key informants 
indicate higher than reported rates of alcohol and illegal drug use.  While alcohol is 
culturally important among many groups in Tanzania, recently, use has been 
characterized by poverty, commoditization and dependency (Ao et al. 2010; Green 1999; 
Willis 2001).  Just like transactional sex, alcohol consumption can function to redistribute 
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wealth in communities through gendered relationships.  These relationships can bring 
needed money to women and their households, but can also serve to further exploit 
marginalized groups, through poverty and alcoholism which are prevalent among the 
women who brew and sell local liquor (Green 1999; Ao et al. 2010).  Alcohol use in sub-
Saharan Africa, including Tanzania, has been independently linked to sexual risk 
behaviors and increased rates of STIs; however the specific processes vary by gender 
and locality (Kalichman et al. 2007; Clift et al. 2003). In Malawi, alcohol consumption has 
been linked to poverty, increased transactional sex, and the further marginalization of 
women (Bryceson and Fonseca 2006).  A study in northern Tanzania found that alcohol 
abuse was associated with sexual risk behaviors among women and perpetuation of 
partner violence among men.  In this study, alcohol abuse was not found to be 
independently associated with education or income; food security was not measured in 
this study (Mitsunaga and Larsen 2008).  Other types of substance abuse have not been 
widely or recently studied in Tanzania.  However, drug abuse and selling has been 
reported as a risk of urban migration among youth (Lugalla and Mbwambo 1999).  A 
study in northwestern Tanzania found that 55% of urban street children use marijuana 
(Kilonzo and Simmons 1998).  While parents and adolescents in Tanzania construct 
substance abuse as a result of food insecurity, this relationship is multidirectional and 
food insecurity can also stem from substance abuse (Himmelgreen et al. 1998).  No 
recent research seems to exist regarding substance abuse and food security in sub-
Saharan Africa outside of HIV/AIDS research.   
As central Tanzanians construct it, food security and ‘moral decay’ are 
interrelated with mental health.  In addition to issues such as migration, substance abuse 
and prostitution, anger is commonly mentioned as an outcome of adolescent food 
insecurity.  A father in Haydom explained, “these (youth) living in town, every day they 
are quarreling.  If you say something to a youth, they quarrel.”  Fighting with family and 
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fighting in general are common problems adolescents report facing.  Also, almost 30% of 
youth also say that depression is an outcome of food insecurity.  Parents also identify 
household food insecurity as a cause of adolescent mental health issues.  According to 
a rural mother, depression affects her whole family, including adolescents, when the 
household shamba (farm) doesn’t produce well.   
While mental health was not a specific focus of questioning in this study, some 
interesting discussions developed about adolescent food security and mental health at 
both field sites.  Parents understand the impact of food insecurity and poverty on 
adolescent mental health, and report frequent fights among adolescents and other 
household members.  Global political economic floes as expressed in a lack of 
employment among Tanzanian youth also may lead to depression.  According to a 
Haydom mother, adolescents are “are disheartened by no work, and become 
alcoholics”.  Many parents termed adolescent mental health issues ‘loss of peace,’ 
where lack of food and poor nutrition lead youth to become argumentative and detached 
from their family and friends.  “If they are not satisfied, they get angry, they hate.  A child 
won’t understand that you have money or not.  If their friends eat chicken and they eat 
beans every day, they hate,” explained a Singida mother.  Although the theme of food 
security and adolescent mental health was less common among adolescents 
themselves, some adolescents reported fighting with their family and peers and having 
bad parents as main problems that they (as individuals and as a demographic group) 
face.   
Food security has been repeatedly linked to mental health issues and depression 
in developing countries (Vozoris and Tarasuk 2003).  In the Haydom area, food 
insecurity strongly correlates with maternal depression, and is seasonally variable based 
on food availability, indicating the importance of a political ecological perspective in 
understanding mental health in central Tanzania (Hadley and Patil 2008, 2006).  
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Depression affects many in Tanzania, especially groups such as pregnant women and 
HIV positive women where more than half may suffer from depressive symptoms 
(Antelman et al. 2007; Lee et al. 2008).  In addition to biomedically defined symptoms of 
poor mental health, locally defined expressions of depression are important to consider 
in assessing mental health in non-Western settings.  In Tanzania, the inclusion of locally 
defined symptoms such as bitterness of the soul, confusion, swelling of the eyes, and 
blood not circulating in diagnostic tools has been shown to improve detection rates of 
depression and other mental illnesses (Kaaya et al. 2008).  From a psychological 
perspective, a strong link has been documented between food security and mental 
health elsewhere in sub-Saharan Africa, showing that strategies to improve food security 
can reduce the burden of mental illness as well (Sorsdahl et al. 2010).  Environment 
clearly plays a role in the way youth construct the quality of their diet and their ability 
access preferred foods, and more research is necessary to fully understand the ways in 
which political ecological processes impact youth mental health, and coping 
mechanisms. 
Globally, mental disorders account for much of the disease burden among 
adolescents.  A study of children 15 years old and younger in Ethiopia found that 18% 
reported depressive symptoms (Patel et al. 2007).  Suicide is one of the main causes of 
death among adolescents worldwide (World Health Organization 2003).  While there 
have been successful mental health promotion campaigns in high-income countries, a 
meta-analysis of youth and mental health published in 2007 found no successful 
interventions in middle and low-income countries (Patel et al. 2007).  Little policy or 
programming addresses mental health in sub-Saharan Africa, and even less specifically 
addresses youth.  In East Africa, there is a high level of stigma associated with 
adolescent mental health problems and although health workers identify the link 
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between poverty and mental health, neither governmental policy nor programming 
address this issue among youth (Kleintjes, Lund, and Flisher 2010; Omigbodun 2008).  
In Tanzania, while other mental disorders are routinely diagnosed and treated, 
depression is rarely recorded.  Health workers largely report a blame-the-victim etiology 
of depression, where only people with poor stamina and coping skills suffer (Mbatia, 
Shah, and Jenkins 2009).  Additionally, East African health workers are poorly trained in 
mental health issues, and few are able to articulate links between social factors and the 
prevention of mental health problems (Jenkins et al. 2010).  In Ethiopia and Tanzania, 
food insecurity has been shown to influence mental health among adults, leading to 
anxiety, depression and symptoms of post-traumatic stress syndrome. However, no data 
exist regarding adolescents and mental health in these regions (Hadley, Tegegn, et al. 
2008; Hadley and Patil 2008).  This research (and lack thereof) highlights the need to 
include mental health training in youth friendly health initiatives and adolescent nutrition 
programming to increase prevention, detection and treatment of depression among this 
group.   
Further research is necessary to understand the complex political, economic and 
cultural relationships among food security, mental health, physical health, access to 
resources, educational factors and coping strategies in urban and rural Tanzanian 
adolescents’ lives.  As with food consumption and general health, coping strategies and 
mental health likely vary by location of residence in diverse and unexpected ways.  A 
better understanding of adolescents’ perceptions of their needs and priorities and their 
behaviors to achieve these, health worker and parental perceptions of adolescent coping 
strategies, and household support mechanisms are necessary to effectively address 
health risk behaviors, depression and other mental health issues faced by modern 
adolescents in Tanzania. 
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The third theme identified is that health resources such as family planning are 
important to adolescent health, although youth lack knowledge about them and 
existing resources are not consistently utilized.  Almost all adolescents (96%) in this 
study report wanting to get married; the average age they desire to get married is 26.6 
years (girls: 26.0; boys: 27.27).  The average age of first marriage for Tanzanian women 
under thirty is 19.0 years and 24.1 years for men.  These data show that adolescents 
want to wait until an older age to marry, but they are not successful in achieving this 
goal.  This is an important issue from a public health perspective, as early marriage has 
been associated with STI and HIV transmission among women in Tanzania (Tanzania 
Commission for AIDS et al. 2008; Clark 2004).  In both Haydom and Singida, 
adolescents perceived their peers as initiating sexual activity at a young age (less than 
15 years old).  Perceived peer norms are important in adolescent decision-making about 
sexual behaviors (Bauermeister et al. 2009; Heeren et al. 2009).  Additionally, while 
adolescents desire children, they hope to delay childbearing until after marriage, and 
they hope to limit the number of children they have.  Overall, adolescents reported 
wanting an average of just over four children (Haydom: 4.59; Singida 3.32).  The total 
fertility rate in Tanzania is 5.6, one of the highest rates in sub-Saharan Africa.  As with 
age of marriage, youths’ desire to limit fecundity appears unlikely to be achieved 
(Tanzania Commission for AIDS et al. 2008).  Over half of 19-year-old women in 
Tanzania have begun childbearing.  Poverty and lack of education greatly increase 
women’s risk of early and unplanned childbearing (Tanzania Commission for AIDS et al. 
2008).  The more than decade-long gap between perceived peer initiation of sexual 
activity and desired age of first marriage, the limited number of children wanted, and the 
mismatch between reported life history desires and demographic statistics indicate a 
great and unmet need for family planning resources and health education among 
adolescents in central Tanzania. 
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Although three quarters of adolescents are able to identify at least one modern 
family planning method, over half of those who are sexually active do not use any form 
of contraception.  This rate is consistent with other reported rates in Tanzania (Masatu et 
al. 2009).  Social factors influence contraceptive use.  Young age can be a significant 
risk factor for not using condoms among women in Tanzania, especially in non-marital 
relationships.  Alcohol use is also a predictor of lack of condom use (Akarro 2009).  Men 
especially report negative constructions of condoms and their use, and men’s desire to 
use condoms varies by relationship type (Plummer et al. 2006; Westercamp et al. 2010).   
Adolescent sexual health and HIV/AIDS prevention has been a relatively lively 
area of research and programming in Tanzania, and several major initiatives have aimed 
to increase condom use and youth’s access to sexual health information (Ross et al. 
2007; Plummer, Wight, Obasi, et al. 2007; Plummer, Ross, et al. 2004; Silberschmidt 
and Rasch 2001; Eloundou-Enyegue, Meekers, and Calvès 2005).  While most 
adolescents in Haydom and Singida are able to name at least one modern method of 
contraception, barely more than half could name condoms.  Also, confusion exists about 
the difference between male and female condoms, the costs of family planning 
resources and where they are available.  Health workers report that family planning 
resources are available to adolescents in health facilities, however services are not 
adolescent friendly.  Family planning education and resources are not available in 
schools.  Educators in Singida report that in the past, there were effective yet short-term 
school-based projects funded by outside donors.  While these projects may help to 
improve adolescent health knowledge and prevent sexual risk behaviors among the 
cohort they reach, they are unsustainable and ineffective in creating long-term change.  
Youth-friendly services aim to increase youths’ access, comfort, and utilization of 
health care through carefully constructed programs which ensure confidentiality, 
empower youth to control their health, and provide the necessary preventative care that 
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youth need to construct healthy lives now and throughout the lifespan.  However, 
Tanzania has not been able to construct these programs on a large scale, and certainly 
not at either field site in this study.  Youth in Haydom and Singida can access family 
planning, but these resources are constructed for adult women, and create an 
environment which likely functions to stigmatize adolescents who attempt to access 
them.  Additionally, little concern is given to confidentiality or counseling regarding 
sexual health choices, testing, or risk.   According to data from this study, reasons for 
lack of utilization of reproductive health resources by youth include lack of familiarity, 
confusion about services offered, and lack of perceived need.  
Elsewhere in Tanzania, programs to address adolescent sexual health have 
achieved limited success.  Overall, lack of trained staff, staff turnover, poor quality 
facilities which hamper confidentiality, and lack of government funds limit adolescent 
sexual health service provision in Tanzania (Renju, Andrew, et al. 2010).  A large study 
in Mwanza found that staff training slightly increased adolescents’ utilization of 
reproductive health services for STI testing and treatment, but distribution of condoms 
remained low (Larke, Cleophas-Mazige, Plummer, Obasi, Merdard, et al. 2010).  
Adolescents’ knowledge of family planning was improved through this project; however, 
little impact on behavior was observed and there was no change in STI prevalence 
(Doyle, Ross, Ross, et al. 2010).  An analysis of school-based programming 
opportunities found that teacher knowledge and supervision must be upgraded before 
quality health education can be introduced on a large scale in Tanzania (Renju et al. 
2011).  Adolescents in Tanzania report preferring to receive information about sexual 
health and sexuality from their parents, but also report low levels of communication on 
these topics, indicating the need to include parents in family planning strategies as well 
(Namisi et al. 2009).   
319 
 
While sexuality and family planning are not a large focus of this study, data 
indicate that an unmet need exists among adolescents.  Not only is there room for 
improvement in adolescents’ knowledge of methods of family planning, there is an 
apparent disjuncture between knowledge and behaviors regarding safe sex.  Family 
planning is interrelated with food security and nutrition during adolescence, and the risks 
of adolescent pregnancy are high.  Food insecurity can lead to risky sexual behaviors 
such as transactional sex and substance abuse, as well as maternal morbidity and 
mortality due to poor growth and nutrient partitioning to the adolescent mother at the 
expense of the fetus (Wallace et al. 2001; Lenders, McElrath, and Scholl 2000; King 
2003).  Further research is necessary to understand the relationships among sexuality 
and food security from political-economic and adaptive perspectives to find ways to 
effectively address both issues among adolescents in urban and rural areas of Tanzania.   
The final theme that developed in this study is the relationships among food, 
health and student ghettos. While not an initial focus of this study, student ghettos 
soon developed into an important and understudied factor in adolescent health and food 
consumption, particularly in rural Tanzania.  In rural areas, few government schools 
exist, especially at the secondary level, so students often live in low quality rented 
shacks close to school grounds.  These shacks lack electricity, modern cooking facilities 
and latrines.  At the Haydom Secondary School ghetto, between one and four students 
share a one room mud and stick structure, and between 12 and 20 students share an 
open fire cooking area.  While these ghettos are close to schools, they are usually far 
from food resources.  Students and teachers report that lack of time to get food and 
supplies, cook meals and study is a significant problem for those living in student 
ghettos. The Haydom Secondary School Headmaster explained, “the ghetto is a difficult 
living place.  Some of them (students) don’t prepare food.  Some of them just eat in the 
afternoon, and wait until tomorrow morning when they get uji at school.”  Between 
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studying, school chores, and time spent in class, many don’t have the time to prepare 
food, or the money to buy food while living in the ghetto.   
Low levels of education is commonly cited as a correlate of risky sexual 
behaviors, however, some evidence from Tanzania suggests that being in school is 
actually a risk factor as well (Masatu et al. 2009).  This is especially true for students in 
rural areas who are forced to live in student ghettos, and must gain their living costs 
through working (Wedgwood 2007).  Although most evidence is antidotal, students, 
especially girls, may be forced to engage in transactional sex to cover the costs of their 
accommodations (Rajani et al. 2001; Community Aid and Small Enterprises Consultancy 
2009).  Key informants in the Haydom area say that sexual exploitation by landlords is 
common regardless of ability to pay.  To address the problem of student ghettos, some 
schools have built hostels, especially for girls.  However the cost of living in the hostels 
is usually high, further limiting access to education for poorer households (Wedgwood 
2007).   
The small amount of data recorded in this study about student housing supports 
other research and antidotal data from NGOs working in the area.  Students report that 
the main challenges to living in the ghetto are hunger, difficulty studying and lack of 
money.  The main benefit of living in the ghetto is being able to attend school, although 
lack of household disturbances and free time are also mentioned.  However, this free 
time is constructed by many educators as problematic as well.  The Haydom Secondary 
School headmaster supported this perspective, explaining, “they find themselves very 
free, so they sometimes find themselves out of control.  Officially, they know that they 
have to live separately, but sometimes they can meet (be promiscuous) there.”  This 
perspective was not discussed by youth.  Ghetto residents largely report food security 
when living with their parents, but say that they experience food insecurity while school 
is in session.  In rural Tanzania, where poverty is rampant and households have less 
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access to monetary income, the rental costs of student accommodations, an average of 
over 11,000 Tsh (about US$8.50) per month can be a great burden to many families 
(Tanzania Commission for AIDS et al. 2008).  Given the context of student ghettos and 
lack of affordable, safe alternatives, more research is necessary to fully understand the 
processes of exploitation that exist for Tanzanian students, the constructedness of youth 
food consumption in central Tanzania, and ways to effectively address issues of youth 
health, education and food security in rural areas.  
 
Limitations 
There are several limitations to this study.  As it is preliminary research, gaps 
exist in the data, and new questions arose during the research process.  Because no 
other research in the study area has addressed youth, all data collection tools were 
newly created and untested before this study.  No validated food insecurity instrument 
exists for adolescents in sub-Saharan Africa (Hadley, Lindstrom, Tessema, et al. 2008).  
The food security tool was built upon concepts from the HFIAS, a common tool in 
international food security research using a version that has been validated in rural 
Tanzania.  However, adolescents are not a common demographic in this type of 
research and likely require a unique tool to assess their access to food resources 
(Knueppel, Demment, and Kaiser 2010; Hadley, Lindstrom, Tessema, et al. 2008).  The 
same is true about food consumption.  Although food consumption tools have been used 
in central Tanzania for other demographic groups, none have been used or validated 
with adolescents.  While correlation analysis indicates that the tools used in this study at 
least roughly estimate food consumption patterns and food security, more precise 
measures could provide important insights into adolescent health and nutrition.  Future 
stages of this research can expand upon, improve and validate instruments to measure 
food security and food consumption at both field sites.  Due to the variation in living 
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conditions, access to resources and household livelihood strategies, unique tools will 
likely be necessary for urban and rural areas of Tanzania.   
More data are required to link social patterns and food consumption to nutritional 
outcomes.  Anthropometry indicates that long and short-term nutritional deficits exist 
among adolescents in both urban and rural areas of Tanzania.  However, anthropometry 
is hard to interpret among adolescents, and seasonal changes can confuse cross-
sectional data such as that collected in this study.  Adolescents at both field sites report 
seasonality in their food consumption and access to food resources.  To understand the 
full variation of adolescent food consumption, both anthropometric and qualitative data 
should be collected at other times of the year to understand temporal trends in nutrition 
and health.  Time series data would also help to understand the effects of school 
attendance on youth food consumption and health.  Out of school time may help to 
buffer students against the months they spend in school when they appear to consume 
less and less diverse foods.  Biological data such as hemoglobin counts, worm 
infestations, and more in depth disease history could also improve our understanding of 
micronutrient deficiencies among adolescents and the impact of nutrition on disease 
patterns.   
Due to the preliminary nature of this study, a random clustered sample was 
deemed most appropriate for the quantitative survey to create a robust sample for all 
types of school enrollment stati.  This sampling led to what is likely an over inclusion of 
secondary school attendees, especially in the rural areas.  Government statistics show 
that only 10% of 20 to 24-year-old girls and 17% of boys have completed any secondary 
school in the study areas, whereas over a third of youth in this study were secondary 
school students (Tanzania Commission for AIDS et al. 2008).  A more random sampling 
strategy would help to accurately assess education rates and school attendance among 
adolescents.  It would also reduce any biases introduced through possible over inclusion 
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of students, especially secondary school attendees.  Due to the preliminary nature of this 
research, qualitative methods used nonprobability sampling methods such as snowball 
and convenience sampling.  These types of strategies create concerns for 
representativeness (Schensul 1999).  A more rigorous sampling strategy for future 
research will help to improve generalizability.  Additionally, only one researcher 
conducted the coding for qualitative methods.  All data were however discussed with 
research assistants, translators, and/or key informants.  These discussions helped to 
develop an in-depth understanding of the emic perspective of respondents illustrated 
through qualitative interview data.  Another perspective on coding would improve validity 
of analysis and ensure that codes developed through consistent comparison are 
discrete, and devoid of value judgments and coder bias (LeCompte and Schensul 1999). 
Finally, several unforeseen themes developed through data collection, indicating 
that more research is required to develop a full understanding of food consumption and 
health patterns during adolescence in Tanzania.  As previously discussed, student 
ghettos force youth to trade food security and household support for educational 
opportunities.  Virtually no research exists on student ghettos in Tanzania currently.  The 
discovery of these areas’ impacts on health, nutrition and risk speaks to the power of 
ethnography and the need to understand youth as distinct and unique segment of the 
population, where political economic, ecological and adaptive processes affect them in 
ways not seen in other age-based groups of the population at these field sites.  Future 
research should investigate the experiences of adolescents living in these 
accommodations.  Student ghettos are likely a point of entry for health programming and 
nutrition improvement strategies.  More research is necessary to fully understand the 
processes which shape students’ lives in these areas.  F 
The original focus of this study did not include sexual health and risk behaviors 
such as drug and alcohol abuse, and survey tools were not specifically designed to 
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reduce response bias in sensitive lines of questioning.  However, it is apparent that 
these issues play important roles as both determinants and outcomes of adolescent food 
security and food consumption.  Future research should utilize tools which improve 
internal validity regarding culturally stigmatized behaviors to collect more accurate data 
regarding prevalence of risk behaviors, and their relationships to food security.  This is 
developed as important issue to both youth and parents in qualitative methods, and 
more research must be conducted to separate perceptions and opinions from actual 
behaviors.  Additionally, methods using parent/adolescent dyads could help to 
understand the relationships between household factors and adolescent health and 
nutrition.  While both parents and adolescents provided important data in this study, they 
were not paired and perceptions of poverty, access to resources and adolescent needs 
could not be directly compared between adolescents and the adults in their households.  
Parental/youth dyads would also help to understand the roles of youth in household and 
their contributions to chores, monetary income, and food acquisition.  Overall, this 
research developed a picture of youth food consumption which is determined by political, 
economic, environmental and cultural factors and illustrated youth nutrition outcomes 
based on adaptive biological processes that are the result of short and long-term trends 
in relationships with and access to food.  
The next steps of this research should further investigate the biological nutritional 
status of youth at the field sites to better understand how cultural processes result in 
health risks and outcomes.  An ethnographic approach should also be implemented to 
investigate student ghettos and the risks that students face in accessing education.  The 
political and economic processes at work in these areas are no doubt unique and poorly 
understood at this point.  No other data exists regarding this issue, and this type of 
investigation could greatly contribute to our understanding of youth in sub-Saharan 
Africa, and could inform not only health and nutrition research, but also education and 
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community planning work.  Finally, I would like to further this research by looking at the 
specific relationships between youth and their parents through paired research dyads.  
This relationship is undoubtedly important in youths’ lives and coping strategies, as well 
as household and community production.  Little is known about youth-parent 
relationships in this context, and this research could not only further academic 
understanding of political economic processes at the household level, but also further 
applied work in addressing health and nutrition issues in central Tanzania.   
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CHAPTER 10: 
LOCALLY INFORMED STRATEGIES FOR IMPROVING ADOLESCENT NUTRITION 
IN URBAN AND RURAL TANZANIA 
 
Adolescent nutrition is an essential component of population health, especially in 
developing areas such as Tanzania, where more than half of the population is below the 
age of 18 (UNICEF 2010).  Infectious disease, while still an important public health 
issue, has become a secondary cause of morbidity and mortality among young people 
globally. Reproductive health issues (including STIs), mental health, substance abuse, 
and injury and violence are the leading causes of adolescent morbidity and mortality 
globally (Blum and Nelson-Mmari 2004).  The local-level prevalence and patterns of 
these are highly influenced by many political economic factors such as poverty, 
malnutrition, and lack of education and employment (Blum 2007).  Many countries are 
going through a nutrition transition where concerns of both under- and overnutrition 
exist.  Food consumption patterns during adolescence greatly influence the trajectory of 
health throughout a person’s lifespan and future health at the population level 
(Schneider 2000; Popkin 2006).   
Despite its importance, little research exists regarding adolescent food 
consumption and methods to improve the health and nutrition of this age group as an 
independent and culturally constructed demographic (Hadley, Lindstrom, Belachew, et 
al. 2008).  As documented in this study in central Tanzania, adolescents are a distinct 
group with unique needs based on local realities, household and community structures, 
and global political economic and ecological processes.  Adolescents’ relationships with 
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food and their health outcomes are different than young children or adults.  They require 
unique initiatives to effectively and efficiently improve their health and nutrition 
knowledge, and ultimately their food consumption patterns and health behaviors.  Based 
on this analysis of modern youth in central Tanzania, there are several main strategies 
which are apparent for the effective improvement for adolescent nutrition and health in 
general in Tanzania.  To improve adolescent nutrition, initiatives should be created 
which: 
1. Encourage parental involvement 
2. Address boys’ health needs 
3. Construct multi-dimensional, positive programming for youth  
4. Focus on policy implementation rather than creation 
5. Are locally specific 
6. Include monitoring and evaluation components 
 
Encouraging Parental Involvement 
All stakeholders in this study discussed the need to encourage parental 
involvement in adolescent issues.  Parents of adolescents in Tanzania are often not 
highly involved in their adolescents’ lives.  As explained by a mother from Haydom, 
adolescents seek their own healthcare because they have money to pay for it.  This 
mother said that parents do not know much about their adolescents’ health, or where 
adolescents get their money.  At both field sites, parents do not seem to teach 
adolescents about health, maturation or nutrition.  Although mothers’ actual knowledge 
was not tested, mothers report learning about diverse and balanced diets through 
maternal and child health clinics.  The pile sort exercises done in this study show that if 
mothers do construct dietary diversity as important and healthy foods in a biomedically 
or culturally based way, this knowledge is not passed on to their youth.  The relationship 
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between youth and their parents in Africa has received very little research attention.  
These issues connecting youth and parents are familiar and have been identified as 
important issues in health programming elsewhere.  A critical cultural analysis is 
necessary to understand how local realities interact with political economic processes to 
impact this relationship.  A small qualitative study of HIV testing among youth in South 
Africa found that parents were the first group to whom youth would disclose their HIV 
status, and that youth expected trust and support in their continued relationship with their 
parents. Parents, on their part questioned their ability to serve as a resource to HIV 
positive teens (MacPhail et al. 2008).  Research conducted in the 1990s in Tanzania has 
shown that parents feel disconnected from youth in their households due to culture 
change and globalization (Amuyunzu-Nyamongo et al. 1999).  Tanzanian youth do not 
seek parents for health information, especially regarding sexual issues.  This is based on 
the real or perceived belief that parents hold conservative views about sexuality and 
condom use.  Instead, they look toward peers, who often have misleading or incomplete 
knowledge.  Tanzanian parents in general support sexual (and presumably other types 
of) health education for their youth, but they wanted to be involved in it (Fuglesang 
1997).   
In this study, parents in all focus groups and many of those individually 
interviewed discussed the need to be more attentive to their youth to stem problems 
such as promiscuity, substance abuse and rural-urban migration.  Data from Haydom 
and Singida indicate that youth would respond positively to more parental involvement, 
as they also identified lack of parental support as a main challenge they face.  This 
analysis shows that political economic processes of poverty and coping could be 
mediated through culturally based strategies of parental involvement.  This solution isn’t 
a panacea, as youth/parent relationships are diverse.  Therefore, multiple youth/adult 
relations within and outside of the household structure should be addressed.  Youth 
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participate in and are concerned with household functioning.  For example, a boy from 
Singida explained that his parents are old and sick, and unable to contribute to the 
household, so he and his brother must work as day laborers.  Other adolescents report 
little engagement in household decisions, but worry about household food security and 
parents’ health.          
To create more involvement in the parent/child relationship from both sides, 
public health, education and livelihood initiatives should focus on fostering parental 
involvement in youths’ lives and include training of parents in adolescent issues.  Past 
parenting initiatives in Africa have focused largely on young children.  WHO analysis of 
such programs found that the more effective programs used multi-issue approaches 
which included other stakeholders such as grandparents and other caregivers, and 
specifically focused on those most at risk, including single parent households and the 
extremely poor (Evans, Matola, and Nyeko 2008).  Research from Zambia has shown 
that the creation of youth friendly services and other youth-centered initiatives would be 
more successful and have a greater impact if more attention were paid to parental 
acceptance and parental involvement (Magnani et al. 2002).  Inclusion of parents and 
other community members needs to be locally based and well considered.  While 
parents are an important part of adolescents’ lives, and have the opportunity to have a 
significant impact on their health and nutrition, youth are also reticent to fully involve 
parents in their health behaviors, especially regarding sexuality and reproductive health.  
Confidentiality is an important aspect of youth-friendly services, and youths’ privacy must 
be maintained as well.  Locally specific research is necessary to determine how parents 
should be included and how to maintain youths’ privacy as well.  In Haydom and 
Singida, parents would be effective in education and support roles.  Parents should be 
educated in effective communications strategies with youth as well as other adolescent 
issues such as health, nutrition and livelihood concepts and provided with the tools to 
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support youth in their households to secure a diverse and balanced diet.  They should 
also be involved in the planning and implementation of any strategies targeting youth 
including school and health facility based initiatives, livelihood training, and development 
activities.  For example, community-based microloan programs could be created which 
partner youth and their parents in spending and repayment responsibilities.  Creating 
parental ownership in youths’ lives will help to reduce household poverty by promoting a 
more cohesive household unit.  Household support of youth could stem rural-urban 
migration and mitigate the health and social issues associated with youth poverty. 
 
Addressing Boys’ Health Needs 
Initiatives should be created which specifically target boys, or encourage the 
inclusion of boys as well as girls.  In the past, many initiatives regarding adolescent 
health and education have focused on girls.  Girls are marginalized in many areas and 
face severe biological and culturally-based risks associated with early childbearing.  
However, research regarding gender and food allocation globally has not found a 
consistent trend in gender bias.  A study in the Philippines found that pro-male bias was 
more marked for adolescents and adults (one category) than younger children (Evenson, 
Popkin, and King-Quizon 1980). However, this study has been criticized for not 
accounting for activity levels, which would be more pronounced for males at the 
research site (Haddad et al. 1996). Female bias was found in rural Bangladesh when 
older adolescents were grouped with adults (Chaudry 1983).  Increased food intake was 
found among males aged 11 years and over compared to females in the United 
Kingdom. However, in this context, increased food intake led to overnutrition, therefore 
females had better nutritional status (Bull 1991).  In central Tanzania, it appears that 
girls have a higher intake of household food, although this seems to be due to household 
roles rather than cultural bias.  Additionally, boys have poorer anthropometric status, and 
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exhibit extremely low BMI and height-for-age z-scores when compared to girls.  While 
evolutionary theory predicts this difference, important cultural and political economic 
processes impact it as well.  A biocultural framework shows that health outcomes are 
intertwined with social processes.  Reliance on evolutionary theory alone provides an 
incomplete picture of gendered food consumption and nutritional status.  Boys are 
especially vulnerable because they do worse in school exams and have less supervision 
than girls (Wedgwood 2007).  In adulthood, men may face feelings of disempowerment 
due to lack of employment and culture change.  It has been postulated that aggressive 
and risky sexual behavior among Tanzanian men stems from gendered household roles 
stemming from colonialism, poverty, and the success of women in small-scale economic 
enterprises all leading to a feeling of loss of control.  According to this perspective, men 
then attempt to exert control over their sexual partners to compensate for this feeling of 
loss (Silberschmidt 2001).  Whether or not these processes are happening and to the 
degree Silberschmidt proposes, this research highlights the need to include boys and 
men in reproductive and livelihood initiatives to promote healthy behaviors, mental 
health, empowerment and economic opportunities for all Tanzanians. 
Since most youth-friendly service initiatives, especially in Tanzania, are based 
out of maternal and child health units, special attention must be paid to making these 
services friendly to boys as well as girls.  In the United States, boys, especially older 
ones (aged 16-20 years) make significantly fewer healthcare visits than girls overall, 
especially at adolescent-specific programs.  When boys do seek healthcare, it is more 
likely to be at a school-based clinic (Marcell et al. 2002).  Little is known about 
adolescent boys’ health practices and needs in sub-Saharan Africa, and what little 
research exists is largely limited to reproductive health and HIV/AIDS (Varga 2001).  In 
Zambia, a high number of diverse risk factors influence adolescent behavior.  These risk 
factors are gendered and locally specific.  In this study, peers influenced behavior in 
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varying ways depending on gender where boys relied on larger peer groups, whereas 
girls were more likely influenced by a small number of close peers (Magnani et al. 2002).  
In Ethiopia, boys were more likely to visit youth centers and have contacts with peer 
educators.  Although trends varied by field site in Ethiopia, researchers found that girls 
were more isolated due to household chores and required different strategies than boys 
to promote healthy behaviors and to provide health education (Erulkar et al. 2006).  
Policy makers and program designers must consider how various actions will impact 
boys and girls differently to be effective (Marcell et al. 2002).   
Many factors influence adolescent behavior and food consumption in diverse, 
gendered ways in Tanzania.  It is unlikely that a single-pronged approach will 
significantly impact adolescent food consumption, nutrition and health for all youth.  
Many programs have been constructed to address girls’ issues, especially reproductive 
health, and have left boys in Tanzania by the wayside (Renju, Andrew, et al. 2010; Tylee 
et al. 2007).  Not only does this ignorance of boys limit their access to healthcare and 
health education, it constructs health issues, especially reproductive health as a 
‘woman’s issue’ reliving boys of the responsibility of protecting themselves and their 
partners.  Data from both Tanzania and elsewhere in sub-Saharan Africa show that 
partner communication can greatly improve the reproductive health of both partners 
especially regarding strategies to reduce sexual risk such as condom use (Benefo 2010; 
Danforth et al. 2009). 
Anthropometric data show that central Tanzanian boys are significantly 
undernourished, and exhibit poorer food consumption patterns and nutritional outcomes, 
such as stunting and thinness, than girls.  While female reproductive success is more 
dependent on fat deposits, adaptive theory shows that undernourishment among males 
can have significant negative outcomes as well, including reduced immune function, 
hormone production and blood chemical levels (Kuzawa and Quinn 2009; Muehlenbein 
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et al. 2010).   Political, economic and cultural processed impact the biological outcomes 
of youth in central Tanzania.  Girls have more consistent access to food resources in the 
household, and seem to have a better knowledge of their food consumption.  At the two 
field sites in this study, any youth initiative should specifically focus on improving boys’ 
access to food and their knowledge of their food consumption.  Youth friendly services 
should be taken out of maternal and child health units, and reproductive health should 
be reconstructed at an issue for both genders.  Health promotion should incorporate 
concepts of Tanzanian masculinity to promote control over one’s body and health 
behavior choices.  More research is necessary to better understand the biological 
outcomes of poor nutrition among adolescents in urban and rural areas and the impact 
of energy expenditure and disease on nutritional status to be able to create programs to 
best address the root causes of the malnutrition exhibited among youth, especially boys.  
Despite the lack of current, detailed data, it is apparent that any youth nutrition 
campaigns must include boys as a target group and use strategies tailored specifically to 
them.   
 
Constructing Multidimensional Programming for Youth 
In addition to focusing attention on boys, programming to address adolescent 
issues should be multi-dimensional and positive, rather than problem-based.  
Adolescents’ food consumption patterns and their health status are intertwined with 
other aspects of their lives such as household relationships, education and livelihood 
opportunities.  A biocultural framework helps to understand how these diverse, 
multifactorial processes coalesce in the lives, culture and health of youth.  Biocultural 
models help to understand the social and cultural contexts of how and why physical 
outcomes occur and develop solutions which improve individual and community 
wellbeing (Goodman and Leatherman 1998).  It is clear that in central Tanzania, the 
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social context of adolescence is influenced by a web of political economic, ecological, 
adaptive and evolutionary processes.  Strategies to address youth nutrition must 
consider this dynamic array and create broad programming which impacts multiple 
domains.  Singling out one issue will likely be ineffective in improving youths’ lives in a 
long-term sustainable manner.  In central Tanzania, education impacts youths’ access to 
food.  Household level factors also influence food security, as do livelihood and 
employment opportunities.  Lack of employment and education opportunities as well as 
the strategies youth must use to achieve education and work goals impact youths’ 
sexual risk behaviors, their relationships with their parents, and their food consumption 
patterns.  Perhaps more importantly, youth don’t see themselves as facing problems 
commonly targeted in youth programming such as promiscuity and prostitution, 
substance abuse, and violence.  Although they say that other youth face these issues, 
very few adolescents report them personally.  Therefore, holistic and positively oriented 
programming is more likely to connect with youth, and build on their own perceptions of 
their lives.   
Globally, youth health research and programming has largely been constructed 
through a problem-based approach where youths’ actions are seen as violations of 
social norms rather than agentive measures of resistance or identity creation.  While the 
biocultural framework has been useful in understanding distal factors which influence 
youth risk behaviors, most of the research regarding youth from this theoretical 
orientation has been constructed from a problem-based perspective.  In these studies, 
youth health is implicitly defined as preventing and treating culturally problematic issues 
such as early pregnancy, substance abuse and promiscuity (Bucholtz 2002).  Areas of 
research that have utilized a problem-based approach in the study of adolescents 
include sexuality, pregnancy, violence and disordered eating, but few have 
problematized the inherent moral assumptions of biomedical constructions of these 
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issues (see Bucholtz 2002 for overview). These sensationalistic topics have dominated 
current research and programming directed toward youth.  While important, they say 
little about the underlying motivations and practices that frame these events. Mary 
Bucholtz states in her review of youth and cultural practice, “an emphasis on the 
ordinary, everyday activities in which youth engage, then, may act as an important 
counterbalance” (Bucholtz 2002, pg 539). This is especially important to youth and 
nutrition, where daily practices are the foundation of food consumption patterns, and 
long-term processes create nutrition outcomes.  
Positive youth development programs include promotion of peer, parental, and/or 
community bonding, fostering of resilience, creation of competence in one or more areas 
of a youth’s life, and development of a clear and positive identity.  A study of youth 
programming in the United States found that successful positive programs addressed 
multiple facets of youths’ lives, included mechanisms for measurement of success, had 
structured procedures and curriculum, and were long in their duration (Catalano et al. 
2004).  Evidence of positively constructed youth programming in Africa is scarce.  A 
multi-sited study in South Africa found that positive youth programming led to academic 
success, social engagement and reduced rates of mental illness (Cagampang, Brindis, 
and Oliva 2001).  It appears that no programs have been conducted in East Africa based 
on principles of positive development rather than problem-based perspectives.   
In Haydom and Singida, positive youth programming should include healthy diet 
education, promotion of access to health resources, positive relationship building with 
peers and parents, and education and livelihood training, rather than focusing on 
prevention of teen pregnancy and STIs, substance abuse and violence (Renju, 
Makokha, et al. 2010).  Although important, programs based on these types of issues 
construct adolescent health and their lives as problematic; those in need of youth 
programming are those with problems.  Programs should be constructed at both field 
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sites which promote empowerment, healthy lifestyle behaviors, dietary diversity and 
youth development.  They should incorporate parents and community relationship 
building, and construct youth lives as positive and meaningful rather than problematic. 
Evaluation and monitoring should be integral components of positive-based youth 
programs, as these types of programs have not been implemented before in Tanzania.   
 
Implementing Youth Policy in Tanzania 
Tanzania has a policy framework which outlines important issues for adolescent 
health such as school feeding programs, youth friendly services and educational 
training.  Although there is room for improvement, the existing policy framework provides 
the opportunity to greatly improve youth health in Tanzania, especially in areas such as 
youth friendly services, and school feeding programs.  At the national and regional 
levels, focus should be placed on implementation of these policies rather than the 
creation of new policy.  Clearly, political economic processed at the national and sub-
national levels, and international development cultural and power impact the policy 
environment at all levels in Tanzania.  A dialectical relationship exists between 
healthcare and education provision and youth biological outcomes.  At both field sites, 
there is little evidence of implementation of any policies regarding adolescent issues.  
There are no youth friendly services, no school-based health services, no employment 
or livelihood programs and only a few examples of school feeding programs, all of which 
are initiated by local education workers rather than part of a district program.  Policies 
outlined in Chapter Three have the potential improve awareness of and concern for 
adolescent issues, and could start to improve adolescents’ health and nutrition 
knowledge, food consumption patterns, access to health resources, and employment 
opportunities.  Evaluation of a youth program in Tanzania found that simply advocating 
for policy implementation raised stakeholders’ knowledge and support of youth issues 
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and increased resource allocation (Daniels 2007).  In Tanzania, the National Adolescent 
Health and Development Strategy is currently under revision.  Unfortunately, the expired 
health policy was never implemented on a large scale, and no data seems to exist 
regarding the success or failures of government actions to implement the policy.  It is 
likely that further implementation of the original policy, and initiatives to define local 
strategies based on the policy’s principles could greatly improve adolescents’ access to 
healthcare and health education.  Lessons can be learned from the MEMA kwa Vijana 
project, which utilized principles of youth friendly services outlined by the WHO and 
included in the national adolescent health and development strategy.  This project has 
not yet expanded outside of the Mwanza area and local needs assessments are 
necessary to adapt this program to other locations. The implementation of other policies 
could also greatly impact youth food consumption, health and development.  The Youth 
Development Policy, although vague, could provide a framework for developing youth 
opportunities, education and livelihood training, and decreasing the currently 
extraordinary rates of unemployment and limited education among youth.   
Because much of the healthcare, social services and educational support in 
Tanzania are provided by NGOs, these entities could help encourage implementation of 
the policy framework by working within the defined goals and strategies of these policies 
to improve adolescent health and nutrition.  For example, NGOs could provide support to 
district health officials to expand school-based health programs and health education 
through the Tanzania School Health Program.  This type of collaboration would help to 
implement important youth policy, monitor its effectiveness and build institutional 
capacity at the district level.  In Haydom, HLH provides most of the health education in 
the area.  The HLH outreach clinic is where youth are supposed to access health 
resources according to hospital administrators, but the main aim of these clinics is 
maternal and young child health.  Outreach activities could be reconstructed to be more 
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youth friendly by providing school-based services and education and redefining the 
outreach clinics as for more than just mothers and their babies.  In Singida, several 
small-scale programs exist which target low-income and orphaned children and 
adolescents.  The largest of these is the Singida Community Center, whose main focus 
is providing meals to poor children.  With further funding, or the aid of the government, 
these services could be expanded to more children, and provided in accordance with the 
school feeding section of the National Education and Training Policy.  Any NGO 
activities to address youth health should reflect national policy strategies and be based 
on local needs and realities.  They should act in concert with local government to 
improve sustainability and local capacity. 
 
Making Youth Programs Local 
As this analysis illustrates, youth food consumption, and the youth lived 
experience in general, is locally specific above all else.  Strategies and programming to 
address youth health must reflect local realities, resources and needs.  While national-
level concepts are helpful to define goals for adolescent health, education and 
livelihoods, the specific actions taken to address these goals must be locally informed 
and based on local knowledge and local actualities.  A critical analysis of the local 
experience of youth through a biocultural framework shows that global, national, and 
regional flows of information, power, money and resources create youths’ relationships 
with food, their social support, coping strategies, and are ultimately written on their 
bodies in health and nutrition outcomes.  Youth in rural areas lack access to education 
and employment, and their food consumption is greatly dependent on environmental 
conditions.  In urban areas, environment has less of an impact, and influences food 
consumption through economic processes rather than physical availability.  While urban 
adolescents have greater access to education, especially at the secondary level, they 
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also have less access to food during the school day, and appear to be less likely to live 
in a two parent household.  Locality and socio-economic status impact youths’ economic 
autonomy, access to economic resources, school enrollment, and exposure to mass 
media, all of which are important factors in creating initiatives to address adolescent 
issues (Rani and Lule 2004).  Local knowledge is absolutely essential to constructing 
health campaigns which effectively build on existing behavior patterns and knowledge.   
Youth today are in the process of negotiating modernity and globalization in the 
face of weakening traditional community and kin relationships as no generation has 
before them.  In doing so, locally specific cultural processes are developing which are 
unique to youth and balance new and old relationships of power and modes of identity 
creation in diverse and unexpected ways (De Boeck and Honwana 2005).  Rural 
poverty, deterioration of traditional social structure and lack of resources often leads to 
rural-urban migration.  Urban youth face high levels of unemployment, poverty 
(expressed through different risks than rural poverty), and higher STI, accident and injury 
rates (Blum 2007).  Any initiative which attempts to address adolescent issues must be 
based on the local needs of youth and must build community capacity to care for youth 
to create long-term change.  Top-down initiatives often lack stakeholder ownership and 
sustainability for any health issue, and youth are a particularly dynamic and variable 
demographic.  Youth-oriented programming absolutely requires a local understanding of 
youth realities to be effective (Bucholtz 2002; Shediac-Rizkallah and Bone 1998).   
This small study in two sites of central Tanzania shows that youth experiences 
are diverse, even within a limited geographical area.  Dynamic factors such as access to 
media, healthcare, and quality education create locally specific needs that must be 
addressed to effectively and efficiently improve youth food consumption patterns and 
health.  In the Haydom area, student ghettos should be a major area of concern for 
youth programming.  In Singida, focus should be on developing access to food 
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resources during the school day.  Strategies should be implemented in both areas to 
reach and engage out of school youth.  Youth should be educated about concepts of 
nutrition and healthy eating.  However, in Singida, a greater emphasis should be placed 
on the risks of overnutrition.  Youth in Singida have greater access to high fat, high 
calorie, low nutrient foods which are driving the nutrition transition, and people in urban 
areas are increasingly suffering from diseases associated with overweight such as 
diabetes (Villamor et al. 2006).  Health and nutrition education should be based on 
locally available foods and how to create healthy diets with the food resources in youths’ 
communities.  In both areas, youth friendly resources should be created for physical and 
mental health.  The partners involved will vary based on field site, and should include 
parents, youth, and established and familiar outlets in each area to build trust and create 
sustainability.   
 
Monitoring and Evaluating Youth Programs 
Finally, all youth initiatives should include monitoring and evaluation as essential 
program components.  Meta-analysis of 11 HIV/AIDS programs aimed at youth in sub-
Saharan Africa found that, unsurprisingly, knowledge is easiest to change, and ten out of 
the 11 were able to accomplish improvements in sexual health knowledge.  Attitudes 
and behaviors were more difficult to change, and only two reported successes in 
behavior change.  Successful programs were those that were long in duration and those 
that employed a diversity of strategies (Gallant and Maticka-Tyndale 2004).  
Unfortunately, USAID reports that there has been minimal use of evaluation data 
regarding youth and child programming in sub-Saharan Africa (Nyangara 2008).  
Several well evaluated programs have been conducted with youth in Tanzania; 
the main aim of these programs was HIV/AIDS reduction, and no programs have been 
evaluated which specifically address food consumption or nutrition.  However, insight 
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can be gained from these reproductive health programs.  MEMA kwa Vijana, the largest-
scale youth project implemented in Tanzania, has reported improvement in knowledge 
and reduction of sexual risk behaviors, however, disease prevalence rates have not 
been affected in the trial areas.  Program activities were multi-faceted, although largely 
school and health facility based.  However, published evaluation considers the project as 
a whole and does not evaluate the effectiveness of individual strategies (i.e. peer-
counseling, youth friendly clinics, teacher education).  The authors postulate that greater 
community integration may increase program success (Doyle, Ross, Maganja, et al. 
2010).  Evaluations of other youth programs (also focusing on HIV/AIDS) in sub-Saharan 
Africa have shown similar trends of knowledge increase, marginal behavior change and 
little impact on disease rates (Cowan et al. 2008; Pronyk et al. 2006; Jewkes et al. 
2008).  AYA has reported that in their programs, improvement in knowledge was easily 
measured among Tanzanian youth; however, behavior change was only seen among 
girls.  This reiterates the above point that boys should be a specific focus of youth 
programming.  Again, the evaluation concluded that multi-component, community-based, 
and locally specific programming is necessary to effectively improve youth health 
behaviors (Daniels 2007).  No evaluation data is available specific to results of youth 
health and development policy in Tanzania. 
Any youth programs implemented in Tanzania should include monitoring and 
evaluation strategies which target all stakeholders, including youth, parents, educators, 
health workers, community leaders, and policy makers.  Youth programs benefit from 
both adult and youth ownership and involvement in all parts of the process. 
Unfortunately, in many cases, it is also important to remind developers and 
administrators that the involvement of youth and their parents in monitoring and 
evaluation, as well as program development and revision, is essential to creating youth 
ownership and effective programs (Larson, Walker, and Pearce 2005).  Qualitative and 
342 
 
quantitative data should be collected to provide in-depth and overview data of program 
effects.  Costs of programming and staff turnover should also be monitored, as these are 
major hurdles to any activities in Tanzania, especially regarding child and youth issues.  
If NGOs are involved, memoranda of agreement should be created prior to program 
implementation to track responsibilities and services provided.  This can also help to 
improve the duration of programs and continued commitment (Ansell and Gash 2008).  
Effective monitoring and evaluation tools must be developed which are quick and 
easy to use.  Some models exist which would be adopted in Tanzanian settings.  USAID 
has developed the Child Status Index, which tracks youths’ wellbeing across multiple 
domains such as food and nutrition, care, education, social skills and mental health.  
While initially developed as clinical tool for vulnerable children and adolescents, the 
Child Status Index can be used as a tool for program monitoring as well.  It was 
developed to be as quick and easy for local workers to use and tailor to specific 
locations to improve validity (O'Donnell et al. 2009; Nyangara 2008).  This is a promising 
tool; however, it has not been widely used.  It is likely most effective when used in a 
suite of evaluation techniques.   
Youth are an important demographic in developing countries such as Tanzania.  
This research has shown that youth in central Tanzania are diverse.  They truly are an 
ocean; households, communities and the future of Tanzania depend on youth just as 
much as they are dependent on the support and opportunities these institutions have the 
power to provide.  Modern youth in Tanzania interact with their communities, their peers 
and their households in many ways, and have needs that vary based on education, 
household resources, gender and location of residence.  These processes impact their 
food consumption patterns, patterns that are ultimately locally specific and must be 
addressed as such.  Rapid globalization and modernization in Tanzanian communities in 
addition to political economic processes which are always in a state of flux, create oft-
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changing health needs of youth.  Monitoring and evaluation is especially necessary 
among this group to ensure that the moving target of youth health and nutrition needs is 
continually being addressed.  Adolescents face many challenges in their lives, from the 
mundane daily problems of limited dietary diversity and quantity, poverty, lack of school 
supplies and food insecurity, to lurid issues such as prostitution, substance abuse, and 
STIs.  These issues are multifaceted and no magic bullet exists to solve any of them.  
Locally specific, multi-dimensional, positive programing and policy that engages all 
stakeholders are necessary to improve the nutrition, health and future opportunities of 
today’s youth.  Programs should target young people as a unique stage with their own 
cultural processes and diverse relationships with their communities and members of 
their households.  Youth development, health promotion and nutrition improvement will 
not only better the current health and wellbeing of adolescents, but will improve the 
future health, work capacity, development of Tanzania as a whole.  These initial 
programs will likely not be perfect.  However, they can serve as a starting point, from 
which we can develop more effective strategies through an iterative process of 
monitoring and evaluation based on adolescents’ perspectives to create meaningful, 
lasting change.   
Based on the findings from this study, we can begin to outline a potential 
programmatic effort in Tanzania to address adolescent food and nutrition.  It should 
involve both school and community-based education which aims to increase youths’ 
knowledge nutrition and health concepts.  Efforts should not be limited to food security, 
but should also address other health issues such as reproductive health, as well as 
employment and livelihood opportunities, and poverty reduction in order to protect and 
promote the long-term health of youth.  Parents should also be engaged to help 
encourage youth nutrition, and provide support to youth in not only nutrition and health 
issues, but also in education and livelihood pursuits to reduce and prevent health risk 
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behaviors now and in the future.  Efforts to address youth issues should promote and 
complement existing policy, such as youth friendly service provision and school feeding 
programs.  Programming specifics should be evidence-based and informed by past 
programming such as the AYA efforts of the early 2000s and the MEMA kwa Vijana in 
northern Tanzania. Monitoring and evaluation are essential to ensure that programming 
responds to the needs and culture of this highly dynamic population.  Finally, any 
program constructed at the national or regional level should be flexible, and allow for 
local control and modification.  Youth should be integral players in the local development 
and implementation of program components.   
Based on the recommendations in this chapter, innovative and effective 
programs could be developed at each field site.  In Haydom, for example, HLH could 
partner with local schools to provide school meals, and education for teachers and 
students about nutrition and food.  These programs would engage both genders.  
Teachers could learn this curriculum to make the program more sustainable.  Long-term 
engagement with youth could be created through peer-education programs, where in the 
year after they receive HLH nutrition education, youth could help facilitate this curriculum 
with younger children.  These programs should not only include a knowledge-based 
component, but they should also incorporate experienced based learning, such as 
school farms where youth and their households would benefit from the food produced, 
and home-based cooking instruction and projects centered on diverse, locally available 
ingredients and creating a healthy diet in both the wet and dry season.  Parents would 
then benefit and be engaged in the program as well.  Additionally, the local chapter of 
the micro-loan group SACCOS could develop a program, initially funded through HLH 
donors to partner youth and parents in microloan projects.  As part of these programs, 
parent-youth communication strategies could be developed.  Existing community groups 
and local businesses could also promote diverse local foods and nutrition and health 
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messages for youth to target out of school youth as well.  To empower youth in health 
maintenance and encourage healthcare access, HLH could develop outreach programs 
similar to the MCH clinic targeting youth.  These clinics could be based at local schools, 
and specifically target youth health issues such as reproductive health, mental health, 
and nutrition and health promotion.  They could provide a confidential opportunity for 
youth to access healthcare without the involvement of their parents, if they so choose.  
Finally, public-private partnerships could be created among the district Office of 
Education, community leaders, and private NGOs in the area to build safe housing and 
create food and water resources for students who would otherwise have to live in 
student ghettos.    
Different strategies would be needed in Singida.  Here, a partnership between 
local schools and the Singida Community Center and the Catholic Diocese could 
potentially be created to provide meals to students.  The Government Health Center 
could work with schools to provide youth-friendly clinics at the health facility.  Facility-
based clinics could utilize more health workers, and have access to medical and drug 
resources.  Because the Health Center is within walking distance of all schools, an 
outreach clinic is not needed.  This clinic could be promoted through schools and within 
the community, and schools could provide time for students to privately access it.  In-
service training could be provided to teachers regarding nutrition education through the 
Municipal School Health Office, and a peer-education program similar to the one 
outlined for Haydom could be developed here.  This program in Singida would focus on 
the local needs and resources of Singida youth, and could include training on creating 
healthy diets from the foods available at markets in Singida, vocational training, 
household budgeting and microeconomics education.  Since modern influences, 
including processed food, technology, sedentary work are rapidly increasing in Singida, 
youth here are at increased risk of overweight and obesity in their lifetime.  Programming 
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and education should include information about the risks of overnutrition, and ways to 
create healthy diets which limit fat and sugar intake.  A youth-parent microloan program 
would be beneficial in Singida as well, and could partner with the Singida SACCOS 
chapter.  As in Haydom, existing community groups and local businesses could also 
promote diverse local foods and nutrition and health messages for youth to target out of 
school youth as well.  Finally, community-based programming in Singida should also 
address the special needs of street children, and fostered children, and specifically 
provide food resources in addition to vocational training and poverty alleviation tailored 
to their unique needs.      
In the Haydom and Singida areas, this study is the first step to creating a better 
understanding of youth health and nutritional status, youths’ barriers to resources such 
as education, and their roles and relationships within their households are necessary to 
implement the strategies for application outlined here.  This research exposed several 
avenues for future research to better understand the lived experience of modern 
Tanzanian youth and their relationships with household and community processes, and 
food and health.  Future research should investigate micronutrient consumption and 
nutritional status will help to determine the food consumption needs of boys and girls.  
Second, student ghettos are an important challenge to youth attempting to achieve their 
educational goals, and school attendance at both field sites may negatively impact food 
consumption patterns.  More research is necessary to understand the risks of these 
ghettos, and the impact of lack of school meals to both boys’ and girls’ nutrition and 
health.  Finally, parent-child relationships are important to youth development.  However, 
little data exists on parenting strategies used in Tanzania for adolescents.  As in other 
areas of the world, youth are an essential part of Tanzanian households and 
communities.  They provide important labor, may provide monetary resources, and are 
future resources for household sustainability.  They are an ocean.  Understanding 
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adolescents’ food consumption patterns in relationship to household factors is important 
to designing locally specific youth programming which effectively engages parents as 
essential stakeholders in youth nutrition and health.   
Globalization, technology and increased access to health and education 
resources create exciting opportunities for youth in Tanzania.  Meeting the basic needs 
of adolescents can have enormous consequences.  Positive programming which targets 
distal issues facing youth such as food security, nutrition and education can be one of 
the most cost effective investments that communities, nations and global bodies can 
make to improve the current and future capacity of the world’s population.  By 
understanding the specific local needs of youth from an emic perspective and 
addressing all youth, not just girls, we can invest in and empower the largest generation 
that has ever populated the Earth, and help to change the course of health, education, 
and human rights forever.   
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Appendix A: Adolescent 24-Hour Food Recall Form 
 
 
Adolescent Food Diary 
Jina:_____________________________ 
Terehe: __________________________ 
Kijijini: __________________________ 
 
Tafadhali, Uandike vyakula vyote unavyokula na vinwaji vyote unavyokunywa kwa siku 
moja (saa isharini na nne). 
Saa Chakula/Vinwaji Kiasi Mahali 
unapokula 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
 
 Figure A.1: Food amount guide for adolescents
sheet. 
 
.  Presented as an A4 (11.7 x 8.3 in) 
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Appendix B: 24-Hour Food Recall Results 
 
Haydom Ward 
S=Haydom Secondary School Student 
P=Dr. Olsen Primary School Student 
H=Adolescent Interviewed in Haydom Town 
V=Adolescent Interviewed in Village Outside of Haydom 
 
Table B.1: 24-hour recall results in Haydom Ward by individual 
Respondent 
# Time Food Amount Place eaten 
S-1 8:00 tea with sugar 3 
restaurant by 
school 
 
manzazi (2) 
restaurant by 
school 
 
14:00 makande 2 school 
 
20:00 Ugali 3 home 
 
  water   home 
S-2 6:00 Chai with sugar 4 home 
 
Manzazi  School 
 
10:50 Uji 3 school 
 
12:30 Oranges school 
 
Bananas school 
 
water school 
 
2:30 Makande 3 school 
 
ugali 3 school 
 
3:30 sugar cane 4 ghetto 
 
14:00 Ugali 3 ghetto 
 
rice ghetto 
 
beans ghetto 
 
  leafy greens ghetto 
S-3 10:50 uji 2 school 
 
14:20 ugali 3 school 
 
water 
 
20:30 ugali 3 ghetto 
 
  water     
S-4 6:30 mandazi 3 ghetto 
 
tea 3 ghetto 
 
10:50 uji 4 school 
 
12:30 water .5 liters school 
 
14:30 makande 3 school 
 
water .5 liters school 
 
16:50 water .5 liters school 
 
20:30 ugali 3 ghetto 
 
dagaa 3 ghetto 
 21:00 water .5 liters ghetto 
S-5 10:50 Uji 4 school 
 
14:20 Makande 3 school 
 
water school 
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20:30 ugali 3 ghetto 
 
  water   ghetto 
S-6 10:00 uji 3 school 
 
14:20 makande 2 school 
 
20:30 Ugali 2 ghetto 
 
ball of gum <4 store 
 
water 3 school 
 
water 3 home 
 
mango 3 market 
 
sugar cane 4 town 
 
  milk 3 home 
H-2 7:00 uji 2 home 
 
12:30 makande 3 school 
 
20:30 ugali 3 home 
 
  sugar cane 4 town 
H-3 7:30 Rice 2 home 
 
tea with sugar 2 home 
 
9:30 manzazi 3 home 
 
soda 330 ml home 
 
3:30 ugali 2 home 
 
greens 2 home 
 
8:00 makande 3 friend's house 
 
  tea without sugar 3 friend's house 
H-4 
8:00 
AM tea 2 home 
 
bread 2 home 
 
blue band 3 home 
 
11:30 soda 330 ml shop 
 
12:30 ugali 2 home 
 
beef 2 home 
 
water 4 home 
 
13:00 candy 4 shop 
 
peanuts 4 shop 
 
20:00 ugali 2 home 
 
fish 3 home 
 
  water 4 home 
H-5 6:30 uji 1 home 
 
tea with sugar 3 home 
 
chapati with sugar and oil 2 home 
 
10:00 Ugali 3 home 
 
greens 1 home 
 
soda 330 ml home 
 
12:00 makande with beans 3 home 
 
rice 3 home 
 
beans 3 home 
 
20:00 Ugali 1 home 
 
  chicken 2 home 
H-6 10:00 tea 3 restaurant 
 
chapati 2 restaurant 
 
hefkeki 2 restaurant 
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mandazi 3 restaurant 
 
12:00 candy 4 shop 
 
peanuts 3 shop 
 
15:00 rice 3 restaurant 
 
ugali 3 restaurant 
 
beans 3 restaurant 
 
20:30 ugali 2 home 
 
fish 3 home 
 
  water 4 home 
H-7 8:00 hefkeki 3 restaurant 
 
tea with sugar 4 restaurant 
 
12:00 rice 4 home 
 
beans 4 home 
 
water 4 home 
 
8:00 ugali 4 home 
 
greens 4 home 
 
  soda 200 ml home 
H-8 7:30 uji 4 home 
 
water 4 home 
 
sugar 4 home 
 
13:00 tea 4 home 
 
ugali 4 home 
 
chiniz 4 home 
 
water 3 home 
 
candy 
one 
piece shop 
 
peanuts 4 shop 
 
mango 4 market 
 
Bananas 4 market 
 
21:30 ugali 4 home 
 
dagaa 4 home 
 
chiniz 4 home 
 
  water 3 home 
H-9 6:30 mandazi 4 home 
 
tea with sugar 2 home 
 
12:00 ugali 1 home 
 
milk 2 home 
 
8:00 rice 1 home 
 
soda 200 ml home 
 
  chicken 2 home 
H-10 8:04 uji 3 home 
 
ugali 2 home 
 
beans 4 home 
 
11:05 rice 1 home 
 
beans 3 home 
 
candy 2 shop 
 
soda 4 shop 
 
12:04 ugali 3 home 
 
fish 2 home 
 
15:00 ugali 4 home 
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beans 1 home 
 21:30 water 1 home 
H-11 6:00 uji with sugar 3 home 
 
12:00 ugali 4 home 
 
greens 3 home 
 
water 3 home 
 
19:00 ugali 3 home 
 
beans 4 home 
 
  water 3 home 
H-13 6:30 mandazi (4) 3 restaurant 
 
tea with sugar 1 restaurant 
 
12:00 makande with beans 1 ghetto 
 
water 2 ghetto 
 
21:00 ugali 2 ghetto 
 
chiniz cooked with oil, salt, 
tomatoes 4 ghetto 
 
water 2 ghetto 
 
22:00 bananas (2) 2 home 
 
  tea with sugar 4 home 
H-12 7:30 uji 2 home 
 
tea 2 home 
 
water 2 home 
 
13:00 ugali 3 home 
 
chiniz 3 home 
 
water 2 home 
 
14:30 water 4 home 
 
20:30 ugali 2 home 
 
  chicken 2 home 
H-14 10:30 ugali 4 home 
 
mandazi 2 restaurant 
 
11:30 makande 3 home 
 
water 3 home 
 
12:00 ugali 4 home 
 
water 3 home 
 
tea 1 restaurant 
 
chapati 2 restaurant 
 
22:00 ugali 4 home 
 
eggs 4 home 
 
  water 3 home 
V-1 6:00 makande 4 home 
 
beans 4 home 
 
uji with sugar 4 home 
 
12:00 Ugali 3 home 
 
chiniz 4 home 
 
19:00 Ugali 4 home 
 
  beans 4 home 
V-2 10:30 uji 4 school 
 
14:30 ugali 4 school 
 
makande 4 school 
 
water 3 school 
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beans 4 school 
 
20:30 ugali 4 ghetto 
 
greens 4 ghetto 
 
  water 3 ghetto 
V-3 6:00 uji with sugar 2 home 
 
makande with beans 1 home 
 
16:00 ugali 1 home 
 
dagaa 3 home 
 
20:00 ugali 1 home 
 
beans 3 home 
 
  milk 4 home 
V-4 8:00 ugali 3 home 
 
chiniz 4 home 
 
14:30 makande 2 school 
 
beans 4 school 
 
20:30 ugali 2 home 
 
chiniz 4 home 
 
  water 3 home 
P-1 6:48 mandazi with sugar 1 home 
 
tea with milk and sugar 3 home 
 
10:33 uji with sugar 3 home 
 
12:30 rice 2 home 
 
meat 4 home 
 
juice 3 home 
 
15:10 tea with milk and sugar 3 home 
 
20:30 ugali  3 home 
 
meat 4 home 
 
  juice 4 home 
P-2 7:00 Uji 3 home 
 
tea 4 home 
 
chapati 1 home 
 
12:30 Makande 2 school 
 
water 2 school 
 
  juice 3 school 
P-3 6:30 uji with sugar 3 home 
 
tea with sugar 4 home 
 
12:30 makande without beans 3 school 
 
water 2 school 
 
20:20 rice 3 home 
 
beans 4 home 
 
  water 2 home 
P-4 7:00 mandazi 3 home 
 
tea 3 home 
 
12:30 makande 1 school 
 
water 2 school 
 
17:00 sugarcane 1 town 
 
mango 4 town 
 
20:00 ugali 1 home 
 
chicken 4 home 
 
water 3 home 
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Singida Municipality 
 
UP=Ukombozi Primary School Student 
SM=Adolescent Interviewed in Singida Municipality 
DRS=Dr. Salmin Amour Secondary School Student 
 
Table B.2: 24-hour recall results in Singida by individual 
Respondent 
# Time Food Amount Place eaten 
UP-1 7:00 tea with sugar 1 cup home 
vitumbua 2 of them home 
10:00 tea with sugar 1 cup school 
chapati 2 of them school 
14:40 ugali 3 home 
fish 
1 of them, size 
2 home 
milk 1 glass home 
mango juice 1/2 glass home 
20:00 rice and beans 4 home 
    tea with milk 1/2 cup home 
UP-2 10:00 black tea 3 home 
mandazi 
4 of them, size 
2 home 
15:00 ugali 3 home 
beans 4 home 
greens (tembele) 4 home 
water 3 glasses home 
20:00 ugali 3 home 
beans 4 home 
greens (tembele) 4 home 
    water 3 glasses home 
UP-3 10:00 black tea 1 cup home 
vitumbua 2 of them home 
sugar home 
11:00 
popsicle with sugar and 
normal colored 1 packet school 
14:00 ugali 3 home 
beef 4 home 
20:00 ugali 4 home 
    beef 4 home 
UP-4 14:45 rice 3 
Children's 
community 
Center 
water 2 glasses 
Children's 
community 
Center 
19:00 rice 4 
another 
home 
beans 4 
another 
home 
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    water 1 cup 
another 
home 
UP-5 10:00 popsicle without sugar 1 packet school 
sambusa 8 of them school 
14:00 ugali 3 home 
greens  4 home 
water 1 glass home 
20:00 mtoli with beef and potatoes 3 home 
    water 1 glass home 
UP-6 10:40 black tea 3 home 
vitumbua 
3 of them, size 
2 home 
14:40 makande 2 home 
water 1 glass home 
20:00 makande 2 home 
    water 1 glass home 
SM-1 9:00 black tea 1 glass home 
mandazi 
4 of them, size 
3 home 
14:00 ugali 2 home 
fish 1 fish home 
greens 4 home 
21:00 ugali 4 home 
fish 1/2 fish, size 3 home 
    water 1 glass home 
SM-2 9:00 black tea 4 home 
sweet potatoes 3 pieces home 
14:00 ugali 3 home 
meat 4 home 
mchicha (greens) 4 home 
water 1 glass home 
20:00 rice 4 home 
beans 4 home 
    water 1 glass home 
SM-3 7:00 black tea 1 glass home 
13:00 ugali 2 home 
    cassava leaves 3 home 
SM-4 11:00 beans 3 home 
bananas 3 home 
20:00 mandazi 
4 of them, each 
size 4 home 
    black tea 1 cup home 
SM-5 7:00 black tea 2 home 
manzadi 
6 of them, size 
4 home 
13:00 ugali 3 home 
beef 4 home 
greens 4 home 
mango 3 home 
17:00 black tea 4 home 
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21:00 rice 3 home 
beans 4 home 
    goat meat 4 home 
SM-6 7:00 black tea 2 cups home 
mandazi 
3 of them, size 
4 home 
13:00 ugali 3 home 
greens 4 home 
water 1 glass home 
20:00 ugali 3 home 
greens 4 home 
    water 1 glass home 
DRS-1 6:00 black tea 1 cup home 
chapati 2 home 
peanuts 1 packet school 
16:00 ugali 3 home 
cabbage 4 home 
fish 1 fish home 
water 3 glasses home 
mango 3 home 
21:00 rice 2 home 
fish 1 fish home 
greens 4 home 
banana 1 banana home 
    water 2 glasses home 
DRS-2 11:15 black tea 3 school 
mandazi 
3 of them, size 
2 school 
15:00 rice 3 home 
beef 4 home 
fanta soda 1 bottle home 
19:30 rice 3 home 
beef 4 home 
    fanta soda 1 bottle home 
DRS-3 6:00 vitumbua 2 of them home 
11:00 candy 5 pieces school 
14:00 chipsi 4 school 
cassava 2 school 
water 1 glass school 
15:00 ugali 4 home 
beef 4 home 
water 1 glass home 
mango 1 mango home 
20:00 ugali 4 home 
greens (mlenda) 4 home 
milk 1 cup home 
    water 1 glass home 
DRS-4 11:30 black tea 3 school 
mandazi 
3 of them, size 
3 school 
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15:00 ugali 4 home 
beans 4 home 
water 1 cup home 
17:00 peanuts 3 home 
21:00 ugali 3 home 
dagaa 4 home 
    water 1 cup home 
DRS-5 11:00 black tea 1 cup 
canteen at 
school 
mandazi 
2 of them, size 
3 
canteen at 
school 
gum 1 piece 
canteen at 
school 
sambusa 
1 of them, size 
2 school 
15:00 ugali 2 home 
beef intestines 4 home 
water 1 glass home 
mango 1 mango home 
21:00 rice 2 home 
beef intestines 3 home 
kisamvu 4 home 
mango 1 mango home 
baobab nut pulp 4 home 
    water 1 glass home 
DRS-6 6:30 black tea 3 home 
rice 3 home 
15:00 ugali 3 home 
dagaa 4 home 
water 2 glasses home 
20:00 makande 3 home 
water 1 glass home 
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Appendix C: Foods Included in Pile Sort Exercise 
 
Table C.1: Foods used in pile sort exercises 
 
Kiswahili English Haydom Singida Both 
1 Asali Honey X X X 
2 Bamia Okra X X X 
3 Biringanya Eggplant X X X 
4 Biskuti Cookies X X X 
5 Blue Bandi Margarine X X X 
6 Chai  Tea X X X 
7 Chiniz Chinese Cabbage X X X 
8 Chapati Chapati X X X 
9 Dagaa Sardines X X X 
10 Kabichi Cabbage X X X 
11 Embe Mango X X X 
12 Karanga Peanuts X X X 
13 Gogwe Tree Tomatoes X    
14 Karoti Carrots X X X 
15 Hefkeki Half-Cake X X X 
16 Kuku Chicken X X X 
17 Limau Lemon X X X 
18 Makande Hominy and Beans Mixed X X X 
19 Mafuta Oil (Sunflower) X X X 
20 Mandazi Fried Donuts X X X 
21 Maharage Beans X X X 
22 Matango Cucumber X X X 
23 
Majani ya 
Kunde Cowpea Greens X X 
 
X 
24 Mayai Eggs X X X 
25 
Mboga ya 
Majani Greens X X 
 
X 
26 Nazi Coconuts X X X 
27 Mbuzi Goat X X X 
28 Ndizi mbivu Bananas X X X 
29 Miwa Sugarcane X X X 
30 
Ndizi za 
kupikwa Plantains X X 
 
X 
31 Mlenda 
Specific Type of Greens 
(Ceratotheca sesamoides) X X 
 
 
X 
32 Ng'ombe Beef X X X 
33 Nyanya Stewed Tomatoes X    
34 Pili pili Hot Peppers X X X 
35 Nyanya Tomatoes X X X 
36 Pilipili hoho Green Peppers X X X 
37 Papai Papaya X X X 
38 Pombe Liquor X X X 
39 Parachichi Avocado X X X 
421 
 
40 Saladi 
Mix of Raw Tomatoes, Onions 
and Green Peppers X X 
 
X 
41 Samaki Fish X X X 
42 Tambi Noodles X X X 
43 
Siagi ya 
Karanga Peanut Butter X X 
 
X 
44 Ugali Ugali X X X 
45 Sukari Sugar X X X 
46 Uji Porridge (Maize) X X X 
47 Supu Broth X X X 
48 Viazi  Potatoes X X X 
49 Viazi vitamu Sweet Potatoes X X X 
50 Bia Beer X X X 
51 Vitunguu Onions X X X 
52 Jusi Juice X X X 
53 
Vitunguu 
Samuu Garlic X X 
 
X 
54 Soda Soda X X X 
55 Wali Rice X X X 
56 Maji Water X X X 
57 Pipi Candy X X X 
58 Machungwa Oranges X X X 
59 Nguru Pork X X X 
60 Mkate Bread X X X 
61 Maziwa Milk X X X 
62 Chipsi Fries X X X 
63 Kahawa Coffee X    
64 Pilau Spiced Rice X X X 
65 Kunde Cowpeas  X  
66 Kisavu Cassava Leaves  X  
67 Keki Cake/muffins  X  
68 Machenza Passion Fruit  X  
69 
Matunda 
Nyana Plums   X 
 
70 Ngano Wheat   X  
71 Nanasi Pineapple   X  
72 Tembele Local Type of Green  X  
73 Njegere Lentils   X  
74 Ulezi Millet   X  
75 Crisps Chips   X  
Yellow: Foods included in Haydom pile sorts, but not Singida 
Green: Foods included in Singida pile sorts, but not in Haydom 
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Appendix D: Quantitative Survey Tool 
 
000: Coversheet Information 
001 Respondent Number ___       ___  ___      ___  ___  
002 Location of Interview 1. Haydom Town 
2. Village 
3. Haydom Primary School 
4. Haydom Secondary School 
5. Other: ________________ 
6. Singida Primary School 
7. Singida Secondary School 
8. Majengo Ward 
003 Household Number  
004 Outcome of 1st visit: 1. Male interviewed 
2. Female interviewed 
3. No male adolescent living in 
household 
4. No female adolescent living 
in household 
5. Not at home 
6. Interrupted 
7. Refused 
005 Outcome of 2nd visit: 006 Outcome of 3rd visit 
007 Interviewer 008 If 004=3 or 4: Is there an 
adolescent of other gender 
living here?    YES         NO 
009 Date of Interview 010 Date of Data Entry 
 
Observations to be made by interviewer: DO NOT ASK 
011 Type of house Type of house 
 
012 Floor Floor type 
 
013 Walls Wall type 
 
014 Roof Roof type 
 
015 Type of latrine (flush toilet, pit 
latrine, vented pit latrine, none) 
Latrine Type 
023 Kitchen Type Kitchen Type 
016 House has electricity? 1. YES  
2. NO 
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017 Animals in the house? 1. YES  
2. NO  
018 Dirty kitchen items around? 1. YES  
2. NO  
019 Are the children clean? 1. YES  
2. NO  
020 Does the area need to be swept? 1. YES  
2. NO  
021 Is there visible animal feces 
around? 
1. YES  
2. NO  
022 House has refrigerator? 1. YES  
2. NO 
 
100: Demographics 
101 Gender   MALE                  FEMALE 
102 Age ___________________ 
103 Tribe 
1. Iraqw 
2. Datoga 
3. Iramba 
4. Other:__________________ 
104 Dini - religion 
1. Lutheran 
2. Catholic 
3. Pentecostal 
4. Muslim 
5. Traditional 
6. Other:__________________ 
105 Home Village ___________________ 
106 Are you in school now? 
1. YES (skip to 106.1) 
2. NO (skip to 106.2) 
 
106.1  IF 106=YES: Which form/standard? _______________ 
106.1.1  
When school is in session, 
where do you sleep at 
night? 
1. Parent’s home 
2. Other relative’s home 
3. Other family’s home near school 
4. Ghetto 
5. Other 
106.1.2  How many nights a week do you sleep here?  
106.2  IF 106.0=NO: Have you 
ever gone to school? 
1. YES (skip to 106.3) 
2. NO (skip to 108) 
 
106.2.1  
IF 106.2=YES: Which 
form/standard have you 
completed? 
________________ 
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106.2.2  At what age did you stop 
attending school? ________________ 
106.2.3  Why did you stop attending 
school? ___________________________ 
107 
mother’s occupation: 
 
(Multiple choice) 
1. Farmer 
2. Herder 
3. Store owner 
4. Government worker 
5. Hospital worker 
6. Market seller 
7. Traveling market seller 
8. Church worker 
9. Bar owner or brews beer 
10. Business person 
11. Other work: 
__________________ 
108 Occupation of father: (Multiple choice) 
1. Farmer 
2. Herder 
3. Store owner 
4. Government worker 
5. Hospital worker 
6. Market seller 
7. Traveling market seller 
8. Church worker 
9. Bar owner or brews beer 
10. Business person 
11. Other work: 
__________________ 
109 
How many people live in your 
household? (give range if not 
constant) 
 
109.1  Number of ADULT WOMEN  
109.2  Number of ADULT MEN  
109.3  Number of CHILDREN and ADOLESCENTS 
 
110 How many brothers do you have?  
 
110.1 How many sisters do you have?  
 
200: Household Assessment  
How many of the following items do you have in your household? 
201 Chickens  209 Goats 
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202 Radios  210 Sheep 
203 Cell phones  211 Bikes 
204 watches  212 cows 
205 oil lamps  213 carts 
206 pigs  214 Cars 
207 plows  215 TV 
208 donkeys  216 bed nets 
 
300: Health and Illness: 
301 How would you rate your health today?  
1. Very good 
2. Good 
3. Moderate 
4. Bad 
5. Very bad 
302 
How would you compare your 
health to the health of other 
people your age? 
1. Better 
2. About the same 
3. Worse 
303 
When was the last time you 
were ill? (malaria, diarrhea, 
etc) 
1. Within the last 2 weeks 
2. 2 weeks to 1 month ago 
3. 1 to 3 months ago 
4. more than 3 months ago 
5. currently ill 
303.1 IF IN SCHOOL: Did you miss 
school because of this illness? 
1. YES 
2. NO 
303.2 IF 303.1=YES: How many days?  
304 
Think about the LAST time 
that you were ill.  Did you 
experience any of the 
following? 
A. fever  
B. cough  
C. difficult or fast breathing 
D. runny nose  
E. diarrhea 
F. nausea  
G. vomiting  
H. unable to eat  
I. injury  
J. Abdominal pain 
K. chest pain 
L. head ache 
M. other (SKIP TO 304.1) 
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304.1 IF 304=12 Other symptoms: 
 
 
 
 
305 What did you do to reduce the 
symptoms? 
A. Nothing (SKIP TO 308) 
B. visited a dispensary  
C. visited a hospital 
D. Got medicine at hospital 
E. Got medicine at pharmacy 
F. Used local meds 
G. Eat dirt, termite dirt, or charcoal 
H. Anything else? (specify) 
If 305=2-8 How much did you pay for the following? 
305.1 If 305=2-8 How much did you pay for the treatment? 
Tsh 
 
306 Did your household buy less food because of this expense? 
1. YES 
2. NO 
307 
IF 305=1 Why did you do nothing to treat 
the illness? 
(Choose one, read list) 
1. High cost of treatment 
2. No transport available 
3. Poor provider 
knowledge/skills 
4. Bad provider attitude 
5. Inadequate drugs or 
equipment 
6. Not clean 
7. Advice of parent or 
relative 
8. Felt the problem would 
improve on it’s own 
9. Tried to go but was 
denied care (closed 
facility, provider absent, 
refused) 
10. Was treated badly in the 
past 
11. Didn’t know where to go 
12. Other:___________ 
 
400: Food Security and Nutrition 
401 How many meals a day do you eat? 
1. 1 
2. 2 
3. 3 
4. More than 3 
402 Do you use oil when cooking? 
1. Always  
2. Sometimes 
3. Never 
403 Do you always feel like you have 
enough food? 
1. YES  
2. NO  
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In the last 30 days, how often has the following occurred? 
404 Feel hungry when you went to sleep? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
404.1 Worry that you may run out of food? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
405 
Eat foods that you didn’t prefer 
because you couldn’t buy the ones 
you like? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
406 
Eat foods that you didn’t think were 
healthy because you couldn’t buy 
healthy ones? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
407 Eat less than you should have? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
408 Other people in your household eat less than they should have? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
409 Gather food or harvest immature foods? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
409.1 Beg or ask others for food? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
410 Reduce the number of meals eaten in 
a day? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
411 
Other people in your household 
reduce the number of meals eaten in 
a day? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
412 Go an entire day without eating? 
1. Everyday 
2. A few times per week 
3. A few times per month 
4. Never 
413 
What happens if you (adolescents) 
don’t have enough food? 
(Choose all that apply) 
A. Can’t do work 
B. Become weak 
C. Don’t grow 
D. Don’t menstruate 
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E. Get sick more often 
F. Get diarrhea 
G. Can’t concentrate 
H. Do poorly at school 
I. Become dependent on 
alcohol 
J. Abuse drugs 
K. Become a prostitute 
L. Become depressed 
M. Move away from family 
N. Other:-
_______________________
___ 
Please tell me how much you agree with the following statements: 
414 I choose to eat certain foods because they taste good 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
415 The food I eat depends on whether it is 
expensive  
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
417 I choose foods which are not time 
consuming to prepare 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
418 I consider whether a food is good for my health before eating the food. 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
419 I have good nutrition. 
 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
420 I eat all the foods I need to stay healthy. 
 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
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5. Strongly disagree 
 
500: Ghetto Life 
IF respondent lives in the ghetto when 
attending school (106.1.1=YES), ask the 
following questions: 
 
501 How many nights a week do you sleep in the ghetto?  
502 How much do you pay per month to live there? Tsh: 
503 How does your diet in the ghetto compare to when you live at home? 
1. Better 
2. About the same 
3. Worse 
504 What are the 3 main challenges of living in the ghetto? 
1. ___________________ 
2. ___________________ 
3. ___________________ 
505 What are the 3 main benefits of living in the ghetto? 
1. ___________________ 
2. ___________________ 
3. ___________________ 
 
600: Daily Activities and Community Knowledge 
601 What activities did you do yesterday? 
(read list, choose all that apply) 
1. bathe 
2. sweep house/area 
3. mop floor 
4. fetch water for home 
5. separate beans 
6. cook food 
7. chop wood 
8. boil water 
9. wash cooking utensils 
10. care for children 
11. wash clothes 
12. farm 
13. care for livestock 
14. sell items (mandazi, fruit 
etc.) 
15. rest 
16. watch videos 
17. go to market/shops 
18. build buildings 
(construction work) 
19. play sports (football, 
netball, etc) 
20. other:-
____________________ 
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602 IF IN SCHOOL: What activities do you do 
at school? 
(Do not read list, choose all that apply) 
1. sweep school 
2. go to class 
3. fetch water for school 
4. study 
5. wash cooking utensils 
6. cook 
7. play sports 
8. eat 
9. other:______________ 
603 What are the 3 main problems that you 
face? 
1. ___________________ 
2. ___________________ 
3. ___________________ 
604 What are the 3 main problems that 
adolescents today face? 
4. ___________________ 
5. ___________________ 
6. ___________________ 
605 What work do you want to do when you 
finish school, are older?  
606 Do you want to get married? 1. YES 
2. NO 
606.1  IF 506=YES: What age? 
 
607 Do you want to have children? 1. YES 
2. NO 
607.1  IF 507=YES: How many? 
 
607.2  IF 507=YES: At what age do you 
want to have your first child?  
608 Do your friends drink alcohol? 1. YES 
2. NO 
608.1  IF 508=YES: how often 1. Every day 
2. A few times per week 
3. A few times per month 
4. Less than once per 
month 
608.2  What types?  
609 Do you drink alcohol? 1. YES 
2. NO 
609.1  IF 509=YES: how often 1. Every day 
2. A few times per week 
3. A few times per month 
4. Less than once per 
month 
609.2  What types?  
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610 What age do most people become 
sexually active? 
 
611 
What types of contraception have you 
heard of?  
(Do not read list, circle those named) 
612  613 
Where can you get 
this? 
How 
much 
does 
it 
cost? 
 
1. Condom (Male condom)   
 
2. Pill   
 3. Injectables   
 4. IUD 
 
  
 5. Diaphragm   
 6. Female condom   
 
7. Foam/Jelly/Cream   
 8. Emergency Contraception    
 9. Rhythm    
 
10. Withdrawal   
 
11. Abstinence   
 Others: 
12. ________________________ 
 
13. ________________________ 
 
14. ________________________ 
  
614 Are you sexually active?  
614.1  IF 514=YES: Do you use a method 
of contraception? 
 
614.2  IF 514.1=YES: what types?  
Please tell me how much you agree with the following statements: 
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615 It will be easy for me to find a job when I 
want one. 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
616 I want to stay in the village I grew up in. 1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
617 Education is necessary to be successful. 1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
618 I will be able to complete all of the school I 
want to. 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
619 I will be able to have the number of 
children that I want. 
1. Strongly agree 
2. Somewhat agree 
3. Neither agree nor 
disagree 
4. Somewhat disagree 
5. Strongly disagree 
 
700: Anthropometry Assessment 
701 Height (CM)  
702 Weight (KG)  
703 MUAC (CM) 1. 2. 3. 
 
Female 
704 Body Hair Stage 1         2           3 
705 Pubic Hair Stage  1        2           3            4          5 
706 Breast Stage 1        2           3            4          5 
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707 Have you had your first period? 1. YES 2. NO 
707.1  IF 707=YES: At what age?  
 
Male 
708 Body Hair Stage 1        2           3 
709 Facial Hair Stage 1        2           3            4    
710 Public Hair Stage  1        2           3            4          5 
711 Genital Stage 1        2           3            4          5 
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Appendix E: Adolescent Problems Listed in Quantitative Survey 
 
What are the three main problems that you yourself face? 
Self  #1 
No problems: 83 
Don’t know: 37 
Health:  149 
 Disease in general 50 
 Headaches 21 
 GI tract problems 14  
 Malaria 13  
 Eye problems 13 
 Respiratory illness 8 
 Body pain 5 
 Chest pain 5  
 Asthma 3 
 TB 3 
 STIs 2 
 Nose bleeds 2  
 Fever 2 
 Heart problems 2 
 Menstrual problems 2 
 Lack of blood 1 
 Ulcers 1 
 Typhoid 1 
 Fainting 1 
School: 57 
 Can’t pay school fees 23 
 Lack of school supplies and books 20  
 Work at home interferes with school work 
  4 
 House is far from school 4 
 Lack of teachers 3 
 Not enough education 2 
 Tardy to school 1 
Poverty: 62 (85) 
 Not enough money in household 47 
 Can’t pay school fees 23 
 No employment 10 
 No land 2 
 No clothes 2 
 No money to start business 1 
Food:  22 (24) 
 Bad Nutrition 22 
 No land 2 
Family and Household Issues: 13 
 Parents are gone 3 
 Bad parents 3 
 Work/Chores 2  
 Fight with family 2 
 Parent is sick 2 
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 Distance to water from house 1 
Community and Social Issues: 17 
 Theft 4 
 Alcoholism 3 
 Fighting 2 
 Bad community 3 
 Prostitution 1 
 Smoking 1 
 Unwanted sex 1 
Other:  3 
 Hard environment 1 
 Hated by animals 1 
 Devil makes life hard 1 
  
Self #2 
No Answer: 244 
Health:  67 (68) 
 Diseases in general 28 
 GI tract illnesses 8 
 Headaches 7 
 Body pain 4 
 Malaria 3 
 Stomachaches 2  
 Upper respiratory infections 2 
 Asthma 2 
 Epilepsy 1 
 Fainting 1 
 Fever 1 
 Heart problems 1 
 Kidney problems 1 
 Nose bleeds 1 
 No health services 1 
 Chest pain 1 
 Chicken pox 1 
 Headaches 1 
 Cholera 1 
 Tiredness 1 
School: 66 
 No books/school supplies 39 
 Can’t pay school fees 14 
 Not enough teachers 6 
 Not enough schooling 4 
 No time to study 2 
 Don’t understand/fail exams 2  
 Live far from school 2 
Poverty: 36 (50) 
 No clothes 6 
 Not enough money in household 25 
 No money for school fees 14 
 No jobs 7 
 No land 2 
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 No money to start a business 1 
 No electricity 1 
Food:  18 (2) 
 Bad Nutrition 18 
 No land 2 
Family and Household Issues: 10 
 Bad parents 5 
 Work/Chores 3 
 Parent gone 1 
 No house 1 
Community and Social Issues: 12 (13) 
 Fighting 3 
 Theft 2 
 Smoking 2  
 Accidents 2 
 Bad life in town 1 
 Rape 1 
 No discipline of kids 1 
 No health services 1 
Other:  1 
 Witchcraft 1 
  
Self #3 
No Answer: 365 
Health:  21 
 Diseases in general 8 
 Headaches 3 
 Body pain 3 
 GI tract illnesses 2  
 Fever 1 
 Heart problems 1 
 Allergies 1 
 Asthma 1 
 Stomachache 1 
School: 20 
 Lack school supplies/books 9 
 No money for school fees 5 
 No classrooms/lessons 3 
 Difficult getting from school to ghetto 1 
 Do poorly in school 1 
 Have to do work instead of study 1 
Poverty: 23 (31) 
 No clothes 10  
 Not enough money in the household 7  
 No work 6 
 No money for school fees 6 
 Bad house 2  
Food:  11 
 Not enough food 10 
 No good food 1 
Family and Household Issues: 9 
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 A lot of work/chores 6 
 Bad house 2 
 Fighting with family 1 
Community and Social Issues: 5 
 Bad groups of kids 1 
 Being beaten 1 
 Community is dangerous 1 
 No access to water 1 
 Prostitution 1 
 
What are the three main problems that face adolescents in general? 
Others’ Problems #1 
No problems: 23 
Don’t know 32 
Health:  80 
 HIV/AIDS 37 
 STIs 25 
 Disease in general 15 
 Cholera 1 
 Typhoid 1 
 Malaria 1  
School: 24 
 Don’t continue school (general) 11 
 Drop out because of pregnancy 6  
 Can’t pay school fees 4 
 No school supplies 3 
 Don’t want to go to school 3 
Poverty:  36 (40) 
 No work 19  
 Poverty 12 
 Can’t pay school fees 4 
 Homelessness 4 
 No clothes 1 
Food:  18 
 Hunger 18 
Family and Household Issues: 4 (8) 
 Homelessness 4 
 Bad parents 3 
 No parents 1 
Community and Social Issues: 238 (244) 
 Drug use 68  
 Drinking/Alcoholism 53 
 Bad behavior 27 
 Smoking 21 
 Prostitution 20 
 Theft 19 
 Unwanted pregnancy 7 
 Drop out of school b/c pregnancy 6 
 Promiscuity 7 
 Rape 5 
 Beatings/fighting 4  
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 Bad groups 3 
 Bad life 2 
 Car accidents 1 
 Abortion 1 
 
Others’ Problems #2: 
No Answer 124 
Health:  35 
 Disease in general 10 
 HIV/AIDS 13 
 STIs 8 
 Fever 1 
 Mental Health 1 
 Bad healthcare for adolescents 1 
 TB 1 
School: 14 
 Don’t continue school (general) 8 
 Can’t pay school fees 3  
 Don’t want to go to school 2 
 Pregnancy before finishing school 1 
Poverty: 43 (46) 
 No work 24  
 Poverty 11 
 Homelessness/bad housing 5 
 No land 3 
 Can’t pay school fees 3 
Food:  14 (17) 
 Hunger 14 
 No land 3 
Family and Household Issues: 3 (8) 
 Homelessness 5 
 No parents 1 
 Bad parents 1 
 Running away from home 1 
Community and Social Issues: 312 (314) 
 Drugs 71 
 Drinking/Alcoholism 47 
 Theft 22 
 Smoking 19 
 Prostitution 17 
 Bad Behavior 10 
 Rape 9 
 Roaming the streets 7 
 Promiscuity 7 
 Unwanted pregnancy 6 
 Pregnancy before finishing school 1 
 Abortion 2 
 Bad Groups 2  
 Fighting 1 
 Killing 1 
 No water 1 
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 Bad adolescent healthcare 1 
Other:  1 
 Animal attacks 1 
 
Others’ Problems #3: 
No Answer 257 
Health:  25 
 HIV/AIDS 15 
 STIs 4  
 Malaria 3 
 Disease in general 2 
 Mental Health 1 
School: 19 
 Don’t continue school (general) 12 
 Don’t want to go to school 5 
 Pregnancy before finishing school 1 
 No money to pay school fees 1 
Poverty:  29 (30) 
 No work 14 
 Poverty 10 
 Homelessness 4 
 No land 1 
 Can’t pay school fees 1 
Food:  8 (9) 
 Hunger 8 
 No land 1 
Family and Household Issues: 6 (10) 
 Homelessness 4 
 No parents 2 
 Don’t respect parents 3 
 Families push girls into prostitution 1 
Community and Social Issues: 134 (135) 
 Theft 34 
 Drug use 25  
 Drinking/Alcoholism 23 
 Prostitution 14 
 Smoking 7 
 Promiscuity 5   
 Rape 5 
 Unwanted pregnancy 4 
 Pregnancy before finishing school 1 
 Bad behavior 3 
 Don’t want to work 3 
 Unprotected sex 3 
 Roaming the streets 3 
 Bad friends 2 
 Bad life 1 
 Early marriage 1 
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Appendix F: Food Frequency Questionnaire Tool for Haydom and Singida 
 
Table F.1: FFQ tool (English) 
 Food item Eaten every day 
(times per day?) 
Eaten every 
week (times per 
week?) 
Eaten every 
month or less 
Food    
001 Ugali    
002 Makande (hominy)    
003 Beans    
004 lentils    
005 Maize    
006 Cassava    
007 Pasta    
008 Rice    
009 Pilau (spiced rice)    
010 Chipsi (fries)    
011 Potatoes    
012 Sweet potatoes    
013 Plantains    
014 Uji (porridge)    
015 Bread    
016 Chapati (fried bread)    
017 Hefkeki(fried bread)    
018 Mandazi(fried bread)    
089 Vitumbua (fried rice puffs)    
019 Cassava leaves    
088 Mtoli (stew of potatoes, 
meat and plantains) 
   
Mboga    
020 All vegetables    
021 Greens    
022 Majani ya kunde (local type 
of greens) 
   
023 Chiniz (another type of 
greens) 
   
024 Mlenda (another type of 
greens) 
   
025 Cabbage    
026 Okra    
027 Eggplant    
028 Carrots    
029 Pumpkins    
030 Wild greens    
031 Cucumber    
032 Tomatoes    
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033 Green Peppers    
034 Onions    
035 Garlic    
036 Other vegetables 
 
 
 
   
Fruit    
037 All fruits    
038 Mango    
039 Bananas    
040 Coconut    
041 Limons    
042 Pineapple    
043 Papaya    
044 Avocado    
045 Oranges    
046 Bush fruits    
090 Grapes    
047 Other fruits 
 
 
   
Nyama    
048 All meats    
049 Chicken    
050 Beef    
051 Pork    
052 Goat     
053 Sheep    
054 Fish    
055 Dagaa (little fish)    
056 Supu (meat broth)    
057 Other meats 
 
 
   
Other protein    
058 Eggs    
059 Peanuts    
060 Peanut butter    
Drinks    
061 Milk    
062 juice    
063 water    
064 Soda    
065 Sugarcane    
066 Black tea    
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067 Tea with milk    
068 Coffee    
069 Pombe (local)    
070 Pombe (manufactured)    
071 Beer    
072 Energy drinks    
Oils    
073 Sunflower oil    
074 Oil from animals    
075 Blue Bandi (manufactured 
oil) 
   
Sweets    
076 Sugar    
077 Candy    
078 Cookies    
079 Honey    
087 Barafu – popsicle    
Manufactured foods    
080 Crisps    
081 Ice cream    
082 Sausages    
Other Foods (list)    
083     
084     
084     
086     
     
Included in Singida but not Haydom 
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Appendix G: Food Groups Used in FFQ Analysis 
 
Food groups are based on Tanzanian Food Composition Tables’ grouping of food, and 
informed by data from local Key Informant Interviews about local food categorizations.   
 
 
Carbohydrates: 
Ugali 
Pasta 
Rice 
Bread 
Cassava 
Potato 
Sweet potato 
Plantains 
Uji 
 
Carbohydrates with oil 
(fried): 
Chapati 
Chipsi 
Mandazi 
Vitumbua 
Hefkeki 
crisps 
 
Starch/protein mixes: 
Makande 
Mtori 
Pilau 
 
Pulses: 
Beans 
Lentils 
Peanuts 
Peanut butter 
 
Meat: 
Chicken 
Beef 
Pork 
Goat 
Sheep 
Fish 
Dagaa 
Eggs 
Sausage  
 
Dairy: 
Milk 
Ice cream 
Tea with milk 
 
Fats/oils: 
Coconut 
Sunflower oil 
Oil from animals 
Blue bandi 
 
Fruits: 
Mango 
Banana  
Lemons 
Pineapple 
Papaya 
Avocado 
Oranges 
Bush fruits Grapes 
Juice 
 
Vegetables: 
Cassava leaves 
Greens  
Majani ya kunde  
Chiniz  
Mlenda  
Cabbage 
Okra 
Eggplant 
Carrots 
Pumpkin 
Wild greens  
Cucumber 
Tomatoes 
Green pepper 
Onion 
 
Sweets: 
Biscuit 
Soda 
Candy 
Sugarcane 
Sugar 
Honey 
Popsicle 
 
Misc: 
Garlic 
Supu 
Tea 
Coffee 
Energy drinks 
Beer 
Alcohol (manufactured 
and local) 
 
Dual listed processed 
foods: 
Sausage 
Crisps 
Ice cream 
Biscuit 
Soda 
Candy 
Energy drinks 
Blue bandi 
 
Foods in FFQ not 
included in any food 
groups: 
Maize – Adolescents 
didn’t consistently 
differentiate between 
ugali and maize flour  
 
Specific types of greens  
- ‘greens’ was general 
and encompassed 
specific types 
 
Candy – they reported 
number of pieces, so 
could have 10 servings 
per day. 
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Nutrient-Specific Food Groups 
These are based on the Tanzania Food Composition Tables (Lukmanji et al. 2008) 
 
 
Food High in Iron: 
Beans 
Lentils 
Peanuts 
Eggs 
Dagaa 
Coconut 
Wild greens 
Majani ya kunde 
Greens 
Uji 
 
Iron Helpers: 
Chicken 
Beef 
Pork 
Sheep 
Fish 
Dagaa 
Sweet potatoes 
Greens 
Majani ya kunde 
Cabbage 
Okra 
Tomatoes 
Garlic 
Green peppers 
Wild greens 
Oranges  
Papayas 
Pineapple 
Lemons 
Mango 
Juice 
*foods that also contain 
iron inhibiting (phylic 
acid) compounds were 
not included in this 
group 
 
Iron Inhibitors: 
Ugali 
Makande 
Rice 
Pasta 
Maize 
Plantains 
Mandazi 
Vitumbua 
Cassava leaves 
Mtoli 
Potatoes 
Coffee 
Tea 
Tea with milk 
Crisps 
Cookies 
Chapatti 
*foods that also high in 
iron or encourage iron 
absorption were not 
included in this group 
 
Vitamin A foods: 
Sweet potatoes 
Plantains 
Mtoli 
Eggs 
Chicken 
Milk 
Dagaa 
Oil from animals 
Mango 
Papaya 
Cabbage 
Carrots 
Cassava leaves 
Greens 
Pumpkins 
Majani ya kunde 
Mlenda 
Okra 
Tea with milk 
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Appendix H: List of Acronyms 
 
AYA ................................................................................................ African Youth Alliance 
BIA .............................................................................................. Bio-Impedance Analysis 
BMI ......................................................................................................... Body Mass Index 
CAH ..................................... Department Child and Adolescent Health and Development 
CHF ............................................................................................. Community Health Fund 
DFA .................................................................................... Disciminant Function Analysis 
DHS ............................................................................... Demographic and Health Survey 
ERP ..................................................................................... Economic Recovery Program 
FFQ .................................................................................. Food Frequency Questionnaire 
FRESH ................................................... Focusing Resources on Effective School Health 
GHI ................................................................................................... Global Hunger Index 
HFIAS................................................................Household Food Insecurity Access Scale 
HLH ......................................................................................... Haydom Lutheran Hospital 
IMF ....................................................................................... International Monetary Fund 
LGA ....................................................................................... Local Government Authority 
MDG ................................................................................... Millennium Development Goal 
MDS ......................................................................................... Multi-Dimensional Scaling 
MUAC........................................................................... Middle Upper Arm Circumference 
NCHS .................................................. United States National Center for Health Statistics 
NFSI ........................................................................... Nutrition-Friendly Schools Initiative 
NGO ............................................................................... Non-Governmental Organization 
PCA .................................................................................. Principal Components Analysis 
SCN ............................................................................... Standing Committee on Nutrition 
SES .............................................................................................. Socio-Economic Status 
STI .................................................................................... Sexually Transmitted Infection 
UN ............................................................................................................. United Nations 
UNDP .................................................................... United Nations Development Program 
UNFPA ............................................................................ United Nations Population Fund 
UNICEF ............................................................................ United Nations Children’s Fund 
USAID ............................................. United States Agency for International Development 
WFP ................................................................................................. World Food Program 
WHO ....................................................................................... World Health Organization 
 
 
